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Diffusicnal MRI of the brain

G. M. Bydder and 1. V. Hajnal

NMR Unit, Department of Diagnostic Radiology, Royal
Postgraduate Medical School, Hammersmith Hospital,
DuCane Road, London W12 0HS, UK

By using strong gradient pulse sequences on either side of
the 180° pulse of a spin-echo sequence it is possible to
make Brownian motion of water the dominant form of
contrast in magnetic resonance (MR) images of the brain
and spinal cord. This can be done in any direction. Motion
of water in the brain is restricted by the presence of
membranes, macromolecules and myelin sheaths. By using
gradients orientated in different directions it is possible to
demonstrate that diffusion of water across myelinated
fibres is much less than that atong them. This enables white
matter tracts to be demonstrated as a function of their
direction. In disease, breakdown of membrane barriers and
myelin sheaths usually increases the diffusion of water but
in a surprisingly large proportion of cases the reverse
happens. 1t is believed that in this situation water molecules
may be trapped in myvelin sheath layers. The technical
developments necessary to implement diffusion imaging
will be illustrated and applications in paediatric and adult
diseases will be presented.

CT and MR in the diagnosis of intraventricular cerebral
masses

N. 8. McConachie, T. Jaspan, E. Cornford, M. Balsitis,
R. Kerslake and B. S. Worthington

Departments of Neuroradiology and Pathology, University
Hospital, Queen’s Medical Centre, Nottingham NG7 2UH,
UK

The computed tomography (CT) and magnetic resonance
(MR) images were reviewed in all patients presenting with
intraventricular cerebral masses at the University Hospital,
Nottingham between 1985 and 1991. In an attempt to

develop a logical approach to diagnosis, each site within the
ventricular system was analysed for the relative frequency
of each histological type. The radiological features were
noted, in particular the number, extent and morphology of
the masses, the presence or absence of calcification or cystic
change, the presence and nature of any hydrocephalus, the
CT attenuation before and after intravenous contrast
enhancement and the MR signal characteristics. The
appearances of the commonest masses are described for
each site and the main differential diagnoses are discussed.
Particular attention is drawn to intraventricular neuro-
cytoma; a recently described tumour that may be mistaken
histologically for intraventricular oligodendroglioma. A
comparison is made of the value of CT and MR in the
diagnosis of intraventricular masses.

Fast spin echo (FSE) technigues in cranial MR imaging

J. V. Byrne, P. Anslow, R. Gibson and A.J. Molyneux
Depariment of Newroradiology, Radcliffe Infirmary, Oxford
0X2 6HE, UK

Considerable savings in examination time are possible
using newly available fast spin echo (FSE) sequences. These
techniques are based on the principle that multiple phase
encoding steps can be acquired in one excitation of the spin
system. They provide images with tissue contrast similar,
but not identical, to conventional spin echo (CSE}
sequences. A prospective study of 50 patients referred for
primary cranial magnetic resonance imaging (MRI) exam-
ination was undertaken on a 1.5 T imager. Spin density and
T,-weighted images were obtained using CSE and FSE
sequences with identical parameters. The diagnostic yield,
defined by the supervising radiologist and by two indepen-
dent reviewers, was compared. A quantitative evaluation of
all positive studies based on lesion counts was performed.
The two techniques provided images of similar quality.
There was complete concordance in the resulting diagnoses.
In patients with clinically definite multiple sclerosis, quanti-
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tative assessment of scans showed lesions to be more
conspicucus on the spin density weighted FSE sequence.
The FSE sequence is therefore recommended for routine
cranial MRI.

MRI of meningeal enhancement in malignant disease

R. Goy and D. MacVicar

Department of Diagnostic Radiology, The Royal Marsden
Hospital, Downs Road, Sutton, Surrey SM2 5PT, UK

Gadolinium (Gd)-DTPA is essential for the diagnosis of
metastatic meningeal disease on magnetic resonance
imaging (MRI). Pathological enhancement of the cranial
and spinal meninges may be difficult to differentiate from
the normal and can have a range of appearances in patients
with malignant disease. We have reviewed the MR appear-
ances of 30 patients with abnormal meningeal enhance-
ment. Scans were performed on a Siemens Magnetom
operating at 1.5T with a minimum of a T,-weighted
sequence before and after Gd-DTPA enhancement. If
cerebrospinal fluid cytology was not obtained or was nega-
tive, the diagnosis of meningeal tumour was made by
excluding other causes of abnormal meningeal enhance-
ment and by longitudinal follow-up. The most common
pattern of involvement of the cranial meninges was general-
ized dural enhancement. Diffuse leptomeningeal and focal
linear and nodular enhancement were also seen, in one case
sirulating a parafalcine meningioma. Spinal meningeal
involvement was either nodular or diffuse. In three cases
meningeal involvement could only be identified on the
enhanced scans and Gd-DTPA improved visualization in
all cases. Meningeal involvement is well recognized in carci-
noma of the breast and lung, melanoma, primitive neuro-
ectodermal tumour and lymphoma, and in our series was
also seen in metastatic cerebral glioma, teratoma and
embryonal rhabdomyosarcoma.

Assessment of meningeal pathology by MRI and CT
C. E. Hutchinson, J. M. Hawnaur and I. [sherwood
Department of Diagnostic Radiology, University of
Manchester, Manchester M13 9PT, UK

Diffuse meningeal disease may be difficult to identify on
contrast-enhanced computed tomography (CT) due to
partial volume effects and beam hardening, particularly at
the skull base and vertex. Meningeal pathology may be
obscured on unenhanced T- and T-weighted magnetic
resonance imaging (MR1) sequences, by adjacent cerebro-
spinal fluid with similar relaxation times. We have reviewed
nine patients with meningeal abnormalities where changes
on enhanced CT and unenhanced MRI were difficult to
detect. MRI with gadolinium-DTPA (Gd-DTPA) was diag-
nostic in all cases. Images were obtained on a 0.26 T Picker
or 0.5 T GE Vectra MRI system using a head coil. T;- and
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T-weighted spin echo sequences (time to repeat (TR)/time
to echo (TE) 500-2000/20-90) were obtained pre-contrast.
T,-weighted sequences following 0.1 mmol/kg Gd-DTPA
intravenously were repeated in three orthogonal planes. In
four patients with diffuse meningeal pathology, CT and
unenhanced MRI were normal or underestimated the full
extent of disease, which was clearly demonstrated after Gd-
DTPA. In five patients with focal meningeal lesions at the
skull base or vault, CT ecither failed to demonstrate the
lesion or provide conclusive diagnostic information.
Meningiomas which were isointense with brain on both T-
and T,-weighted MRI sequences only became conspicuous
after Gd-DTPA. Despite the high-contrast resolution,
multiplanar facility and lack of bone ariefact with MR,
meningeal lesions can still be difficult to detect. In patients
with a suggestive clinical history and neurological signs, but
inconclusive findings on CT and unenhanced MRI, admin-
istration of Gd-DTPA is mandatory to exclude meningeal
disease.

The role of CT scanning in the investigation of low tension
glancoma

P. G. White, G. Larkin, M. D. Hourihan and C. M. Lane
Departments of Radiology and Ophthalmelogy, University

Hospital of Wales, Heath Park, Cardiff CF44XW, UK

Low tension glancoma (LTG) is the combination of glauco-
matous optic nerve cupping and visual field defects with
normal intraocular pressure. At this centre it is current
practice to investigate such patients with computed tomo-
graphy (CT) of the optic pathway. In this study 30 succes-
sive patients imaged for LTG were retrospectively
reviewed. All patients underwent thin section contiguous
contirast-enhanced coronal CT through the orbits and pitui-
tary region. CT was normal in 18 cases, demonstrated an
empty sella in 10 cases, a pituitary macroadenoma in one
case and thyroid ophthalmopathy in another, In the latter
two cases clinical re-examination was found to be con-
sistent with the radiological diagnosis, rather than LTG.
The results of this study suggest that careful clinical assess-
ment should exclude the possibility of a pituitary or optic
nerve lesion in LTG and CT should be reserved for patients
with atypical features,

Ophthalmology referrals for brain CT — a retrospective
audit

W. Kincaid, N. C. McMillan and G. Dutton
Departments of Radiology and Ophthalmology, Western
Infirmary, Glasgow GI{ 6NT, UK

A retrospective study of patients referred for brain
computer tomography (CT) by ophihalmologists was
carried out to assess its effect on clinical management. 53
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patients were included in the study. The most common
presenting complaints were visual field defects, headaches,
and glaucoma. 21 patients had plain skull X-rays before
CT, seven (33%) were reported abnormal, five of which
were false positives. In 38 patients the CT was normal and
usually resulted in the patient’s discharge. In the majority
of the 15 patients who had an abnormal CT, this prompted
discharge or neurosurgical referral. In the six patients who
presented with a homonymous hemianopia, the CT was
positive. Therefore we would recommend the following
practice: (1) brain CT should be the first imaging examina-
tion in patients with a homonymous hemianopia; (2) brain
CT should be considered early in the test sequence as this
would reduce the number of additional investigations, and
follow-up clinic appointments, with considerable cost
savings; (3) plain skull X-rays have very little value in non-
traumatic ophthalmic conditions and should not be per-
formed; (4) in patients presenting with headaches, brain CT
is not indicated in the absence of localizing signs and
(5) brain CT is rarely helpful in glaucoma, except in some
cases of low-tension glaucoma.

Computed tomography of the brain in psychiatric patients:
an audit

D. J. Grier and A. Jones

Department of Clinical Radiology, Bristof Royal Infirmary,
Bristol BS2 8HW, UK

Computed tomography of the brain (CT brain) is often
requested in patients suspected of having dementia to
exclude an underlying treatable cause. The indication for
such scans in patients with psychiatric illness, particularly
young patients and those not responding to standard treat-
ment, i1s less clear. We reviewed the indications for and the
results of CT brain scans performed at the request of the
psychiatric department over a 4 year period. A total of 270
scans was performed on 256 patients (mean age 57.8
years). There were 118 normal examinations. §39 scans
showed either cerebral atrophy, ischaemia or infarction

(findings which do not require specific therapy). Significant
abnormalities were found in nine patients (13 scans); when
follow-up scans and those patients in whom the diagnosis
was already known are excluded, the number of unexpected
abnormal scans was six in six patients (2.2% of all scans).
Indications for these scans included epilepsy, incontinence,
neurofibromatosis, previous head injury and surgery. These
findings are presented and discussed with suggested guide-
lines on the rational use of CT in these patients.

The outcome of fetal ventriculoinegaly
P. Twining, T. Jaspan and J. Zuccollo
Departments of Radiology and Histopathology, University

Hospital, Queen's Medical Centre, Nottingham NG7 2UH,
UK

Over a 4 year period 34 cases of fetal ventriculomegaly were
diagnosed at Queen’s Medical Centre, Nottingham. All
antenatal and post-natal scans were assessed, liveborn
babies followed up from | mounth to 3 years and post-
mortem examinations reviewed. There were 12 cases of
spina bifida and all patienis opted for a termination of
pregnancy. There were 13 cases of isolated ventriculome-
galy comprising five cases of aqueduct stenosis, four abnor-
malities of the corpus callosum, one cavum septum
pellucidum cyst, one case of porencephaly and two cases of
mild lateral ventricular dilatation. The fetuses in this group
had a relatively good outcome with six normal babies, two
with mild developmental delay, one stillbirth, two patients
opted for a termination of pregnancy and two pregnancies
are continuing. Associated abnormalities were seen in four
cases and these carried a poor prognosis with one fetus
stillborn, onc neonatal death and two patients opted for a
termination of pregnancy. The five remaining cases
included three Dandy Walker syndrome, one brain tumour
and one case of subdural haemorrhage. There were three
terminations of pregnancy, one stillbirth and one baby with
severe developmental delay. To conclude, isolated ventricu-
lomegaly carries a relatively good prognosis, the presence
of associated anomalies has a poor cutcome.
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Dwose specification: is there a consensus?

H. J. Dobbs

South East London Rudiotherapy Centre, King's College
Hospital, London SE5 9RS, UK

The outcome of radiotherapy, as measured by local tumour
control, can only be interpreted meaningfully if the distri-
bution of radiation dose in space and time can be corre-
lated accurately with the clinical and pathological extent of
the disease. In order to compare and improve treatment
results it is essential that there is a common language used
for the definitions of basic criteria such as tumour volume,
target volume and treatment volume. Studies are needed to
provide anatomical and tumour data for impreved defini-
tions of “marging” around tumours for treatment planning.
It is recommended by the International Commission on
Radiation Units and Measurements (ICRU) that a
common method of reporting radiation dose is used inter-
nationally in order to facilitate communication between
institutions and allow meaningful comparison of treatment
resulis. The ICRU reference point is selected at the centre
of the target volume on or near the central axis of the beam
as the most clinically relevant, unambiguous and represen-
tative point. The dose variation across the target volume is
now a compulsory requirement for dose reporting
according to new ICRU guidelines. These new ICRU
recommendations for reporting external beam therapy will
be discussed — do we at last have a consensus?

Radiobiological implications of physical dose inhomogeneity
in radiotherapy treatment planning

A. E. Amin

CRC Beatson Laboratories, Radiation Oncology
Department, Glasgow University, Glasgow G61 I1BD, UK

Successful radiotherapy requires the delivery of a tumori-
cidal treatment while sparing as much normal tissue as
possible in the irradiated volume. The_aim of optimizing
radiation treatment planning is to satisfy this requirement.
However, expressing the treatment plan solely as a physical
dose distribution might be misleading. In most centres,
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dose variation of 10% (+ 5%), or even more, is considered
te be an acceptable range of inhomogeneity. Converting the
physical dose distribution in the irradiated volume into a
biclogical effect distribution (isoeflect lincs), using the
lincar quadratic model, increases the inhomogeneity factor.
The biological dose inhemogeneity factor depends on the
fraction size as well as radiobiology of the irradiated tissue
(e.g. /P ratio). In this analysis the biological dose inhomo-
geneity factor resulting from a 10% physical dose inhomo-
geneity was calculated for isoeffective schedules with
different fraction size (1-5). For late responding tissue with
o/B 1-5, the biological inhomogeneity ranged from 12%
(+6%) to 19% (+9.5%) depending on «/f and the frac-
tion size. For tumours and for acute responding tissues
with «/f in the range of 5-20, the biological dose inhomo-
geneity was between 11% (+5.5%) and 15% (+7.5%).
For late-responding tissues an increase of 9.5% in the
biological effective dose may give a significant increase in
the complication probability. Also a reduction of the effec-
tive dose by 7.5% may give a substantial drop in the
tumour curability. Therefore, it may be preferable to
express the outcome of treatment planning in radiotherapy
in terms of calculated biological effect distribution as well
as distribution of physical dose.

Non-coplanar radiotherapy treatment planning

S. G. McNee

Department of Clinical Physics and Bioengineering and
Beatson Oncology Centre, Glasgow G4 9LF, UK

Owing largely to limitations in methods of dose compu-
tation and target definition, external beam radiotherapy
has traditionally operated under the constraint that the
central axes of the beams be coplanar. The advent of a
newer generation of planning computers, together with the
use of computed tomography (CT) and magnetic resonance
imaging (MRI), has removed this constraint. A number of
examples, planned on the Helax TMS planning system, are
presented to illustrate where non-coplanar treatments are
valuable or even essential. These arise where it i1s necessary
o ensure that beams do not exit through critical structures
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{such as eyes when treating tumours of the brain, ear or
parotid) or enter through shoulders (when treating tumours
in the neck/chest region) whilst maintaining good confor-
mation of the beams to the target. Emphasis is given to the
need to delineate the target as a three-dimensional (3D)
object and the importance of its shape at the extremities
and to facilities for 3D representation of the target, critical
structures and the radiation beams.

Dose distributions for chest wall conformation therapy
using 6 MV X-rays and cobalt beams

M. E. Oatey and T. J. Davy

Department of Medical Physics. Royal Free Hospital,
Humpstead, London NW3 20G, UK

Crescent-shaped isodose patterns have been generated in
the patients transverse plane to irradiate the chest wall
whilst sparing the adjacent lung. A technique using multiple
glancing wedged fields combined with two arched fields has
been devised for this purpose. The procedure has been
applied clinically using the computer-controlled tracking
cobalt unit and experimentally on a Philips SL18 linac
using 6 MY X-rays. For comparative purposes. a tissue
equivalent phantom with lung inserts was ‘‘ireated” on
both machines. Dose distributions were measured using
thermoluminescence microrods and Iiford line film. The
plan was devised on a Philips OSS treatment planning
system. This single plane study demonstrates good control
of the isodose pattern with effective sparing of the under-
lying lung tissue. As expected, the 6 MV X rays provide a
more rapid fall-off of dose inside the chest than the cobalt
beams. It is anticipated that this study will provide insights
into the requirements for software for automatic therapy
machine control, collimator design and treatment planning
requirements.

Staging of head and neck cancer using magnetic resonance
imaging

M. McCarty, M. Leslie, H. Baddeley, M. Saunders and
S. Dische

Paul Strickland Scanner Centre and Department of
Radiotherapy, Mount Vernon Hospital, Northwood,
Middlesex HAG6 2RN, UK

The magnetic resonance imaging (MRI) findings in 40
patients with head and neck cancer seen at Mount Vernon
Hospital between March 1990 and October 1991 were
reviewed. The patients were all clinically staged before the
MRI scan. The MRI findings were compared with the
clinical staging; at the time of review, the radiologists were
not aware of the clinical findings. There were 14 cases of
laryngeal carcinoma, two of post-cricoid tumeour, five
involved the pyriform fossa, six the tongue, five the mouth
or oropharynx and two the epiglottis. In several cases,
staging was altered as a result of the MRI scan, and
radiotherapy planning fieids were adjusted. Even when
clinical siaging agreed with MRI findings, the multiplanar
images obtained gave a greater degree of accuracy in radio-
therapy planning. We conclude that MRI is a useful
imaging techmique in head and neck cancer.

The clinician’s expectations from treatment

T. Landberg

Department of Radiotherapy and Oncology, University
Hospital, §-214 01 Malmd, Sweden

In radiotherapy, different decisions have to be made succes-
sively such as prescriptions of the aim of therapy, the tissue
volumes to be treated to specified dose levels according to
specified fractionation regimes, and the organs at risk to be
spared. The results of treatment can be no better than the
input data. A treatment technique that is acceptable and
optimal for the particular patient has to be decided upon,
and the treatment has to be given within the uncertainty
limits that have been accepted for the particular situation.
Recording of a sufficient number of data has to be done in
order to allow for later analysis of the treatment and for
communication with other centres. Increasing sophistica-
tion in radiotherapy technology should allow for a better
definition of target volumes and better dose distributions,
and should thus lead to higher cure rates and less complica-
tions. This requires, however, that all the different steps in
the whole radiotherapy procedure are optimized.
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Progress in the radionuclide therapy of cancer

K. E. Britton

Department of Nuclear Medicine, St Bartholomew's
Hospital, London ECIA 7BE, UK

The treatment of thyroid cancer with iodine-131 radio-
iodine is dependent on the selective uptake of radioiodine
due to a lunction of the differentiated thyreid cancer cells.
This functional approach is applied in the use of ®Sr and
»Sm for irradiation of bone metastases of prostate and
breast cancer. The new approaches lo cancer therapy
depend on tissue characterization, i.e. through the subile
differences between the surface of the cancer cell as
compared with its normal counterpart and on the architec-
tural disruption that is inherent in malignancy, "'l metaio-
dobenzylguanidine (MIBG) has given benefit to patients
with malignant paraganglioma and to children with neuro-
blastoma even when, as in the latter case, it is the last in'the
linc of treatment after surgery and chemotherapy. For
neuroblastoma there should be earlier application of ']
MIBG therapy when the cellular active uptake mechanisms
are better preserved. The surface glycoproteins of the
cancer cell are antigenic and against these antigens murine
antibodies, made monoclonal by the hybridoma technique,
are developed. "'In and ®Te™ radiolabelled monoclonal
antibodies have now a routine place in the early detection
of recurrent and metastatic cancer, but the treatment of
cancer using monoclonal antibodies labelled with beta-
emitting radionuclides to target the radiotherapy is much
more complex. Since a typical tumour uptake is about 1%
of the injected aclivity, strategies are essential to reduce the
irradiation of critically sensitive normal tissues. These
include intratumour, intracavity, intra-arterial administra-
tion and the use of a two or three stage approach to
circumvent irradiation of normal tissues. A bifunctional,
bispecific antibody is required, one part of which binds to
the tumour cell surface and the other to the radiotherapy
bearing ligand. This antibody is injected first and time is
allowed for metabolism of the unbound antibody (which
may be helped by a “chase”, as in the antibody-biotin
streptavidin chase, biotin-radionuclide system). Then the
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radiotherapy bearing ligand is given. This approach enables
a long-lived beta emitter, such as ¥P, to be used. This also
has a pro-drug effect, for when the *P-antibody is metabo-
lized at the tumour surface, 2P phosphate may diffuse into
the cells and be incorporated in their DNA and RNA.
These new approaches depend on the lessons learned from
conventional radionuclide therapy and, with genetic engi-
nering techniques providing the “designer” melecules, open
the way for selective, cancer-specific targeted radiotherapy.

Dobutamine thallium tomography in the investigation of
Syndrome X

P. J. Thorley, S.J. Outram, M. W, Baig, L. B. Tan and
M. R. Rees

Radionuclide Department, Killingbeck Hospital, Leeds
LSl46LiQ, UK

Syndrome X describes patients who have positive exercise
tests, anginal symptoms but normal coronary angiograms.
We studied a group of 13 Syndrome X patients using
tomographic stress thallium scanning. Dobutamine, a f-1
stimulator which increases myocardial oxygen demand, was
used as the stressing agent and infused in increasing stages
of 5 pg/kg/min starting at 5 pg/kg/min, for 5 min, Blood
pressure, ECG and symptoms were carefully noted at each
stage. Dobutamine infusion was halted when significant ST
depression or chest pain was noted, thallium being injected
2 min before the end of the infusion whenever possible. The
stress was tolerated well in all patients with only minor
side-effects such as tingling and shaking. Nine patients
showed reversible perfusion defects on thallium scanning
while four had essentially normal studies. All but two
patients {one normal thallium} developed chest pain at
10-120 pug/kg/min Dobutamine infusion. The results show
that a high proportion of Syndrome X patients have revers-
ible thallium defects when using Dobutamine; which 15 a
well tolerated and not patient limited method of stress. This
suggests that a significant percentage of Syndrome X may
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be caused by some form of organic coronary artery disease,
such as microvascular disease.

Study of left ventricular function in two families with
Romano-Ward syndrome

S. J. Cross, J. Dean, H. S. Lee, M. Y. Norton,

F. W. Smith, K. Jennings and S. Walton

Departmenis of Cardiology, Genetics, Medical Physics and
Nuclear Medicine, Aberdeen Roval Infirmary, Aberdeen
AB9 2ZR, UK

Congenital iong QT syndrome is thought to arise from an
imbalance of the sympathetic innervation of the heart.
There is a tendency to life-threatening ventricular arrhyth-
mias. Post-mortem studies have found regions of myocardi-
tis. Is it possible to detect areas of abnormal myocardium
during life? We have studied regional wall motion of the left
ventricle in eight subjects with one of these conditions.
After labelling the blood pool with *¥Tc", tomographic
radionuclide angiography was performed in young
members of two families with Romano-Ward syndrome.
Two sisters and their mother had significant infero-lateral
wall motion abnormalities. The ejection fraction was
substantiaily reduced in the two subjects who had arrhyth-
mias (27% and 30%, normal > 40%). The other family
had completely normal left ventricular contraction and
ejection fractions (five subjects, two of whom have had
symptoms). These results suggest that Romano-Ward
syndrome is a heterogeneous abnormality which, in some
instances, is associated with abnormal left ventricular
contraction. In the family with abnormal left ventricles, the
degree of left ventricular impairment may affect the
susceptibility to ventricular arrhythmias.

Detection of viable myocardium with gated F18
fluorodeoxyglucose (FDG) positron emission tomography
(PET) '

H. 8. Lee, S.J. Cross, M. Y. Norton and S. Walton
Department of Cardiology, Aberdeen Royal Infirmary,
Aberdeen AB9 2ZB, UK

Critical coronary artery stenosis may provide only suffi-
cient perfusion for basal myocardial metabolism without
achieving normal contractile function. We describe a novel
approach to detect such regions of myocardium which are
potentiatly viable after re-vascularization. This approach
has the advantage of directly measuring cardiac motion
simultaneously with regional fluorodeoxyglucose (FDG)
uptake with only a single low dose of radiation. Gated
positron emission tomography (PET) was performed for six
transaxial slices 18 mm apart. Wall motion along 36 radii

10° apart was objectively measured for eight short axis
slices. Bull's eye images were formed with segmental FDG
uptake superimposed on the wall motion. We defined viable
myocardium as a continuous region { = 25% of left ven-
tricle) of good FDG uptake (> normal myocardium
uptake) and poor contraction (2 standard deviations below
normal controls). We studied 32 glucose loaded patients
consisting of cight normals and 24 patients (mean age =
61 years, 20 male patients) with angiographically proven
coronary artery disease. Viable myocardium was detected
in 15 patients: two in the anterior, four inferior, five septal,
three apical and one in the lateral region. Study of a patient
with dilated cardiomyopathy further validated the tech-
nique showing global good FDG uptake but reduced
contraction. Conclusion: Gated FDG PET can simul-
taneously detect regions of metabolically active myocar-
dium with poor contraction using a single low dose of
radiation.

Regional left ventricular function following CABG: evidence
for hibernating myocardium

M. I. Metcalfe, M. Y. Norton, S. Cross, K. Jennings and
S. Walton

Cardiac Department, Aberdeen Royal Infirmary,
Foresterhill, Aberdeen AB92ZB, UK

Tomegraphic radionuclide ventriculography, unlike
conventional two-dimensional (2D) imaging techniques, is
able to quantify changes in regional left ventricular func-
tion. It is, therefore, a wseful method for studying the
effects of coronary artery bypass surgery and the concept of
hibernating myocardium. 20 patients (0% male, mean age
60) were investigated using this technique before and after
coronary artery bypass surgery. All patients were imaged
using the Aberdeen Section Scanner, which has acquisition
and processing times of 25 and 30 min, respectively. Com-
parisons were made using polar map subtraction of
regional ejection fraction and ventricular phase values. 13
patients had triple vessel and three double vessef coronary
disease. Seven patients were known to have had at least one
prior myocardial infarction pre-operatively and one patient
was identified as sustaining a peri-operative infarction. The
mean global ejection fraction, for all patients, was 42% pre-
operatively and 45% post-operatively (ns). For regional
ejection fraction, 26 out of the 80 total segments improved,
24 were unchanged and 30 showed signs of deterioration,
post-operatively. With respect to regional phase values, 26
segments improved, 45 remained unchanged and nine
showed evidence of deterioration. Thus, although the
global ejection fraction changes little following surgery,
there are nevertheless important physiological changes in
regicnal function.
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Autologous platelet survival in volunteer biood donors
V. S Turner, R.J. Hawker, S. G. Mitchell,

*S. R. Hesslewood and *L. K. Harding

West Midlands Regional Blood Transfusion Centre,
Vincent Drive, Edgbaston and * Department of Medical
Physics, Dudley Road Hespital, Birmingham, UK

Healthy age-retired blood donors were invited to take part
in research into the preparation and storage of platelets.
31% of donors approached gave their written consent to
participate. Volunteers donated either 40 ml or 1 unit of
whole blood from which platelets were prepared by stan-
dard BTS techniques. Platelets were either returned within
2 h to the donor (1 = 8) or, in the case of a unit donation,
stored agitated at 22°C for 4 (n = 1) or 5 {n = 5) days.
Platelets were radiolabelled with indium-111 before
returning an autologous aliquot to the donor. Samples were
taken from each donor 1 h post-injection and daily for up
to 8 days for determination of platelet recovery and sur-
vival. One in three volunteers underwent gamma camera
imaging to determine platelet distribution. Four of the 24
volunteers involved in this particular project took part
twice to estimate individual variation. The remaining stored
plateiets were assayed in vitro for platelet function and
biochemistry. Whilst platelets radiolabelled and immedi-
ately returned demonstrated the best recovery (45.1%) +
13.2) and survival (238.9h £ 21.7), those stored for up to 5
days remain high (41.9% + 88 and 1852h + 118,
respectively). Individuals taking part twice showed similar
results on each occasion. )

Technetiom-HMPAOQ labelled leukocyte scanning in the
initial diagnosis of inflammatory bowel disease

P. N. Malcolm, C. Bearcroft, D. Rampton, N. W. Garvie
and P. G. Pratt

Radioisotope and Gastroenterology Departments, The
Royal London Hospital, Whitechapel, London E1 1BB, UK

The use of technetium-HMPAO labelled leukocyte scan-
ning (WCS) in assessing activity in inflammatory bowel
disease (IBD) is well known. We have retrospectively
evaluated its role in the diagnosis of possible IBD n 43 new
patients attending gastroenterology out-patient clinics. In
31 patients (Group 1) the WCS was the initial imaging
investigation. In 12 patients {Group 2), in whom IBD was
more strongly suspecied by the clinician, it was used in
conjunction with other radiological and/or endoscopic
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techniques. The prevalence of confirmed IBD was signifi-
cantly lower in Group 1 (two of 31, 6%) compared with
Group 2 (five of 12, 42%) (Fisher's exact text p < 0.05).
The WCS showed high sensitivity, specificity and accuracy
in both groups (sensitivity, specificity and accuracy in
Group 1 were 100%, 93% and 94%, respectively, and in
Group 2 were 100%, §6% and 92%, respectively). There
were two false positive scans in Group 1 and one in Group
2, but no false negative results. The data suggests that the
WCS, when negative, is useful as an initial screening test by
excluding IBD. The anatomical information it provides,
when positive, helps direct turther endoscopic or radic-
logical investigations. '

The use of HMPAQO-labelled white cell scintigraphy in the
assessment of recurrent Crohn’s disease

R. P. McAvinchey, C. Bearcroft, P. N. Malcelm,

P. G. Pratt, D. Rampton and N. W. Garvie

Radiosotope and Gastroenterology Departments, The Royal
London Hospital, Whitechapel, London E1 1BB, UK

In Crohn’s disease (CD), radiological assessment of disease
activity is frequently complicated by the radiographic stig-
mata of previcus disease or surgical intervention. This
study evaluates the use of Tc-HMPAQO white cell scinti-
graphy (WCS} in recurrent CD, and correlates the findings
on scintigraphy with those obtained by barium follow
through examinations (BaFT), in 18 patients presenting
with symptoms suggestive of CD. The patient group
included 11 subjects with previously documented CD, and
the final evaluation of disease activity was established by
independent clinical methods. The WCS, if positive, was
graded for uptake intensity, number of positive sites and
anatomical extent. Each BaFT was carefully inspecied for
uiceration as the indicator of active disease and other
stigmata of previous CD, including strictures and mucosal
distortion, were recorded. The findings demonstrated a
good correlation between clinical and scintigraphic results
in recurrent CD. The presence of ulcers in particular corre-
lated with positive WCS, but a significant number of
patients without radiographic evidence of ulceration were
scintigraphically positive, and subsequently established by
clinical asessment as having recurrent CD. The resuits
demonstrated that WCS is a sensitive and specific tool for
the assessment of recurrent disease activity, particularly
when BaFT is hampered by established stigmata of earlier
disease.
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Management and audit — BS5750 in radiology

I. R. F. Hendra

Bureau Veritas Quality International Ltd, 70 Borough High
Street. London SE1 1XF, UK

The BS5750 Series, otherwise known as [SO%000- 9004, is a
set of international standards which provides fundamental
guidance on quality management systems, and includes
specifications for the use of purchasers. The specifications
cover the means by which a supplier of goods and services
can establish its management systems to ensure that the
purchaser’s needs are continuously met, The purchaser may
not be the customer in terms that are currently understood
in National Health Service parlance. A set of purchaser and
customer requirements will be described in the context of a
quality management system based upon B$5730. Reference
will be made to assessment work already undertaken by
Bureau Veritas Quality International in two NHS depart-
ments, namely diagnostics and radiology.

Total quality management in a clinical radiology
department

R. Warren

Department of Radiology, Princess Alexundra Hospital,
Harlow, Essex CM20 1RB, UK

Total quality management is a concepl playing an impor-
tant part in the managerial culture of the best commercial
firms at the present time. It is based upon the notion that
the end preduct of a commercial organization is made up
of the work of individuals at many levels in that organiza-
tion, and that if the work of each individual is performed in
a way that is the best work of that kind, then the whole will

be enhanced in such a way as to serve the customer and
gain new markets. This is a leadership challenge to senior
managers and results in a well motivated and satisfied
workforce. These principles are so relevant to the work of
health service organizations, that their implementation is
worthwhile. The West Essex Directorate of Radiology is
implementing a programme of quality management. They
are monitoring all aspects of the quality chain and deve-
loping cemputer programs with Kodak for recording and
for planning corrective action when variation exceeds
agreed parameters. One department, the Breast Screening
Service, is applying for registration under B55750 so that
the quality system is accredited by outside auditors.

The value of BS5750 to any work or business activity — a
cOmpany view

A. D. O'Neill

Director, Quality, Europe, Africa and Middle East Region,
Eastiman Kodak Company, London W6 8PL, UK

The registration of a work or business activity to one of the
BS5750/E50 9000 series of standards provides a number of
important benefits. (1) It gives customers assurance of
reliable quality of products and services. (2) It gives greater
understanding and control of the business to the staff and
managers. {3) It provides a robust framework for con-
tinuous improvement of business activities. (4) It pulls
together different disciplines in a structured customer-
focused way. (5) It is a standard of excellence that recog-
nizes good business practice. This paper covers how regis-
tration to BS5750 can help many different work and
business activities improve both business performance and
customer satisfaction.
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Chairman: H. Loose

Presemtations by: H. Loose, Freeman Hospital, Newcastle
upon Tyne: D, Perry, District General Manager, Oxford;
P. Wright, Deputy Medical Director, Freeman Hospital
Trust, Newcastle upon Tyne; A. Carty, Medical Director,
Royal Liverpool Hospital Trust; P. Davies, Clinical
Director, City Hospital, Nottingham and A. Saunders,
Chitical Director, Guy’s Hospital Trust.

This workshop is designed to provide a consensus decision
on a subject that is taxing all those concerned. The intro-
duction of the trust hospilal has required many overbur-
dened radiologists to adopt managerial and financial skills
in addition to their diagnostic and therapeutic expertise.
The department of radiology will prosper if it generates
income, however, because a greater proportion of the work
done is for the other clinical departments of the trust, the
department of radiology may be seen as an internal
provider? This ferum will address the common problems
encountered and a number of clinical directors who have
wrestled with new philosophy will be prepared {o present
their solutions. It is hoped that the workshop will be led by
discussion. The experts will give presentations on aspects of
“trust status” that have caused particular concern. Depart-
mental clinical directors and managers must maintain the
profile of the X-ray department and ensure provision of
good safe equipment and an efficient 24h service to
patients. It is a challenge which is familiar, but now the
funding must also be generated, and the system must be
correct to enable the X-ray departments to flourish under
“trust status’™.
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The use of a powered cutting needie (Biopty) for obtaining
histopathological material in intrapulmonary lesions

J. A A. Haddock, C. M. Allen, M. Sheppard and

D. M. Hansell

Department of Radiology. Royal Brompton National Heart
and Lung Hospital, London SW36NP, UK

The sensitivity, specificity and safety of percutaneous trans-
thoracic needle biopsy of pulmonary lesions is well estab-
lished. Aspiration samples allow an estimation of whether a
lesion is benign or malignant but often do not provide an
adequate specimen for a specific histological diagnosis.
Manual and powered cutting needles provide a larger core
in which the lung architecture is preserved, but experience
has been limited to chest wall lesions because it has been
suggested that there is a higher incidence of pneumothorax
and haemorrhage with this type of needle. We present a
series of 53 patieats in whom intrapulmonary lesions have
been biopsied using a powered cutting needle, (Biopty TM,
Radioplast, Sweden). 28 lesions were entirely surrounded
by lung and 25 had pulmonary lesions abutting a pleural
surface. A definitive histological diagnosis was achieved in
44 cases; in nine patients a diagnosis was not established. A
wide spectrum of benign and malignant diagnoses was
made, including some which could not have been made
with non-cutting needles, for example, bronchioalveolar
carcinoma, lymphoma, cryptogenic organizing pneumonia
and Wegeners’ granulomatosis. In this small series only one
palichl suffered an acute preumothorax, which required a
chest drain. Percutaneous biopsy using the Biopty Gun is a
simple and effective method of obtaining high quality
samples which allow accurate histopathological diagnoses.

Radiologically guided mediastinal biopsy: a 10 year review
B. Morrissey, M. D. Crane, *A. R. Gibbs and H. Adams
Departments of Radiology and * Pathology, Llandough
Hospital, Penarth, South Glamorgan CF6 1XX, UK

Between 1981 and 1991, 73 biopsies of presumed medias-
tinal masses were performed in 71 patients. In 34 patients

the mass arose mainly from the anterior mediastinum, in 24
from the middle mediastinum and in 13 from the posterior
mediastinum. Final diagnosis was based on surgical resec-
tion (25 patients), definitive Trucut specimen histology (21),
clinicopathological correlation (20), demonstration of the
cystic nature of the mass (three), and supportive scinti-
graphic features in two cases of mediastinal goitre. Fine
needle techniques were used in 57 cases, cutting needles
(Trucut) in 32 patients and 16 patients underwent both
procedures. Since its introduction to our department 3
years ago, computed tomography has completely replaced
fluoroscopy as the imaging modality for needle guidance.
Sensitivity and specificity in relation to differentiating
malignant from benign disease was 89% and 83%, respec-
tively, for fine needle aspiration, and 96% and 86% for
Trucut biopsy. Accuracy in terms of classification of the
precise nature of the mass was 75% for fine needle aspira-
tion and 94% for Trucut biopsy. There were no major
complications. Radiologically guided mediastinal biopsy is
a safe procedure which provides accurate diagnostic
information in most cases.

Ultrasound guided biopsy of peripheral lung and pleural
lesions

L. Robinson and A. . 8. Saunders

Department of Diagnostic Radiology, Guy's Hospital,
London SE! 9RT, UK

Guided biopsy of lung and pleural lesions can prove diffi-
cult. Smali lesions may be impossible to see at flucroscepy,
lesions can be obscured by pleural fluid: the use of
computed tomography (CT) is limited and has its own
problems of access and single plane imaging. Many small
lung lesions lic against the pleura and so are visible on
ultrasound. We have performed a study to see if ultrasound
guided biopsy is an alternative method for the management
of such lesions. 14 patients, {11 males, three females) (age
range 4877 years) have undergone ultrasound guided
biopsy of peripheral lung or pleural lesions (from 1cm to
4¢m in size) in the last 12 months. Solitary lesions were
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seen in 10 patients (associated with an effusion in four); one
patient showed isolated pleural thickening and three had
mudtiple bilateral lesions, A 20 G Temno needle was used in
13 cases and an 18 G Biopty Gun was used in one case. All
patienis underwent several passes. Tissue samples were
obtained in 12 palients; in one patient failure occurred as
the lesion disappeared on introduction of lecal anaesthetic,
in the other the procedure was abandoned when a pneumao-
thorax and surgical emphysema occurred. The enly other
complication was minor haemoptysis (two patients). The
biopsy histologies include malignancy (eight cases) granu-
loma {one patient) and normal lung {two patients). One
sample was inadequate for diagnosis. We believe that ultra-
sound guided biopsy of such lesions is a simple and safe
procedure with a good diagnostic yield. The technique will
be discussed.

Avoidance of pneumothorax during percutaneous biopsy of
the chest: creating an extraplenral “window”

S. J. Golding

Regional CT Unit, Churchifl Hospital, Headington, Oxford
OX37LJ, UK

This paper reports a method of reducing the incidence of
complications of percutaneous chest biopsy by improving
extrapleural access, Pneumothorax is the most common
complication of percutaneous chest biopsy when the needle
crosses the pleural space. Although pneumothorax is not
usually serious, the discomfort can be distressing to the
palient and is preferably avoided. The parietal pleura is
attached to the chest wall by loose areolar tissue, the
endothoracic fascia, and can be easily displaced by injecting
normal saline to create a track between the chest wall and
the pleura, through which a needle can be passed. This
technique can be used to approach lesions deep in the
mediastinum by either an antenior or posterior approach.
Injection alongside vertebral bodies produces some aching
but this resoives quickly; local anaesthetic is not used to
create the needle-track in view of the risk of entering an
anomalous nerve root sheath and injecting into the theca.
The injected saline clears rapidly, usually in a few minutes,
and no serious sequelae have been observed.

CT ‘assessment of the size of pulmonary nodules: an in vitro
study

K. M. Harris, D. C. F. Lloyd and H. Adams

Department of Radiology, Llandough Hospital, Penarth,
South Glamorgan CF6 1XX, UK

Categorization of the severity of coal worker’s pneumo-

coniosis (CWP) is traditionally based on the plain radio-
graphic features. The size and profusion of opacities is
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important, with the presence of nodules measuring 1 cm or
more in diameter constituting complicated pneumocoeniosis.
There is currently considerable interest in the use of
computed tomography (CT) for the assessment of CWP
and we have undertaken an in vitro study to assess the
accuracy of CT measurement of the size of pulmonary
nodules. 45 rounded nodules of synthetic material of
approximate soft tissue density (70 Hounsfield units) were
supported in gauze (—950H) to simulate puimonary
nodules. The true size was accurately measured using a
micrometer screw gauge and ranged from 0.58cm to
2.14cm. Using 10 mm collimation CT sectiens, standard
lung settings (window level — 750 H, window width 850 H)
and broad lung settings (WL—550H, WW 1350 H)
permitted highly accurate measurement. On mediastinal
settings (WL 20 H, WW 400 H), CT failed to detect nodules
under 0.85cm diameter. Above this size, the degree of
accuracy increased as nodule size increased due to
decreasing partial volume effect. The use of narrower colli-
mation sections was of no real advantage. Under these
optimized conditions, the use of both standard and broad
CT window seltings permits accurate measurement of
nodule size.

Computed tomography (CT) in the assessment of the
opaque hemithorax in children

J. M. E. Kirk and C. Dicks Mireaux

Department of Diagnostic Radiology, Hospital for Sick
Children, Great Ormond Street, London WCIN 3JH, UK

We examined 22 patients with a completely, or partially,
opaque hemithorax to assess the value of computed tomo-
graphy (CT) in the diagnosis. All features helping to
distinguish between differing aetiologies were noted. Diag-
noses were subsequently confirmed by histology, micro-
biology and angiography. All 10 patients with pleural fluid
exhibited distinguishing features. All four with empyema
showed marked pleural enhancement, two with lymphoma
had mediastinal masses, one of which had enhancing
pleural nodules. Of two patients with a soft tissue mass and
pleural fluid, one mass, a haemangioma, was markedly
enhancing, the other, a rhabdomyosarcoma, enhanced less.
Rib abnormalities were seen in a patient with lymphangio-
matosis and intrapulmonary nodules in an asthmatic
patient with veno-occlusive disease. Infected cysts or
abscesses were demonstrated in four patients and absence
or hypoplasia of the lung in three patients. In one of these,
a small trachea with possible obstruction of the normal
bronchus by the pulmonary artery was shown. Of five solid
masses there were no specific features in two, a fibrosar-
coma and an embryonal rhabdomyosarcoma. Calcification
and posterior rib splaying, characteristic of a neuroblas-
toma, were seen in one, and rib abnormalities in two
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patients with an Askin’s tumour. We conclude that CT,
with intravenous contrast, demonstrates many different
diagnostic features in children with an opaque hemithorax.

A gquantitative HRCT technique for the serial assessment of
bronchiectasis

S. R. Desai, A. U. Wells, F. K. Cheah, P.J. Cole and

D. M. Hansell

Department of Radielogy, Royal Brompton National Heart
and Lung Hospital, London SW3 6NP, UK

The clinical management of bronchiectasis is hampered by
the lack of a reproducible systern for monitoring the
disease. High resolution computed tomography (HRCT)
has an established role in the diagnosis of bronchiectasis
but its vtility in identifying disease progression has not been
studied. Measurements of bronchial wall thickness on
computed tomography (CT) vary greatly with window
setting and are thus unsuitable for serial assessment. We
have evaluated interobserver and intra-observer variation
in objective measurements of bronchial wall circumference,
made by three observers. In addition, to assess how accu-
rately a previously scored section could be re-imaged at
follow-up, patients were scanned on two separate occa-
sions. 12 patients were scanned on an Imatron Ultrafast CT
scanner; circumferences of 61 bronchi were measured using
the tracing facility on the scanner comsole. There was
minimal intra-observer varialion (standard deviations (SD)
for the readings of three observers = 0.40 mm, 0.60 mm,
0.67mm) and interobserver variation (SD = 0.71 mm);
variance was Increased in the presence of contiguous
vessels. The SD for differences in brenchial circumference
on re-scanning patients was 1.57 mm. The reproducibility
of measurements of bronchial circumference in this study
indicates that this quantitative system promises to be valu-
able in assessing disease progression.

High resolution CT appearances in pulmonary
complications of rheumatoid disease

K. T. Tung, F. Cheah, *R. M. duBois and D. M. Hansell
Departments of Diagnostic Radiology and * Thoracic
Medicine, Royal Brompton National Heart and Lung
Hospital, London SW36NP, UK

The lung may show a wide variety of manifestations in
association with rheumatoid disease. The more common
complications include pleural effusions, fibrosing alveolitis
and necrobiotic nodules. Less commonly recognized
associations are obliterative bronchiolitis, lymphoid follicu-
lar brenchiclitis, chronic organizing pneumonia and bron-
chiectasis. The plain radiograph findings of these latter
conditions are often non-specific. In addition, interstitial

fibrosis secondary to immunosuppressive therapy such as
methotrexate or gold salts may be difficult to distinguish
from fibrosing alveolitis om chest radiography. This presen-
tation illustrates the wide spectrum of pulmonary manifes-
tations seen on high resolution computed tomography
(HRCT) and its use in refining the differential diagnosis of
pulmonary complications in patients with rheumatoid
disease.

High resclution CT appearances of puimonary
haemosiderosis with pathological correlation

F. K. Cheah, M. Sheppherd and D. M. Hansell
Departments of Radiclogy and Histopathology, Royal
Brompton Nuational Heart and Lung Hospital, Sydney
Street, London SW3I6NP, UK

Pulmonary haecmosiderosis is an uncommon condition with
non-specific plain radiographic features: disparate and
sarcoidosis. The utility of high resolution computed tomo-
graphy (HRCT) in patients with chromnic interstitial lung
disease is now well established, but there is no literature on
the HRCT appearances of pulmonary haemosiderosis;
recent research has been directed towards the immuno-
logical basis of pulmonary haemorrhage. We present the
HRCT findings in six patients with pulmonary haemosider-
osis with pathological correlation in two cases and suggest
a pathological basis for these CT appearances. The HRCT
findings were similar in all six patients and not reminiscent
of other chronic interstitial lung disease. The dominant
abnormality was a diffuse nodular pattern with no zonal
predominance. The nodularity was uniform in any one
patient but varied between patients (ranging from 1 3 mm).
Patchy areas of increased attenuation of the lung paren-
chyma were present in five patients due to more recent
haemorrhage. This finding was associated with masking of
the background nodularity. In view of these findings it is
suggested that the HRCT appearances in the appropriate
clinical contexi are sufficiently diagnostic for the initiation
of therapy.

The ATS nodal map — a CT demonstration

J. G. Murray and E. Breatnach

Department of Radiology, Mater Misericordiae Hospital,
Eceles Street, Dublin 7, Ireland

The American Thoracic Society (ATS) has proposed the
use of a mapping scheme when describing mediastinal
lymph node metastases in bronchogenic carcinoma. The
map references major anatomicai landmarks which are
identifiable at mediastinoscopy. Numerical coding is used
to denote specific nodal groups. Importantly for radiolo-
gists, this scheme 15 ideally suited to modern cross-sectional
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imaging methods and in particular computerized tomo-
graphy (CT) and magnetic resonance imaging. Benefits
from the generalized acceptance include the avoidance of
vague terminology, thus: (a) accurate corrclation of
normal/abnormal nodal size with site; (b) a more planned
and uniform approach to decision making regarding biopsy
route; (¢) accurate comparison of multi-institutional data.
This study utilizes calcified mediastinal lymph nodes seen
on axial CT scans to demonstrate this classification and
thereby act as a teaching aid to its wider acceptance.

Anterior mediastinal lymphoma

I. R. Brand, D. Wright and A. G. Chalmers
Department of Diagnostic Radiology and Haematology,
Leeds General Infirmary, Leeds LSI 3EX, UK

21 patients with lymphoma, 11 male and 10 female with a
mean age at diagnosis of 33 years were studied. Ages
ranged from 18-70 years but only three were aged over 40.
All patients had a histologically proven lymphoma with a
predominantly anterior mediastinal disease distribution.
Computed tomography (CT) demonstrated a soft tissue
mass rather than individual lymphadenopathy in all but
three patients. Associated findings included middle medias-
tinal involvement in 70% and chest wall invasion in 42%.
Low density areas within the anterior mediastinal mass
consistent with necrosis or cystic change were found in
25%. Hodgkin’s disease accounted for 13 (62%) patients,
and non-Hodgkin’s lymphoma for eight (38%) patients, all
high grade T or B cell. Despite the disease primarily
involving the anterior mediastinum, less than 40% had
symptoms related to the chest. Involvement of the lung
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parenchyma, great vessels and pleura were less commonly
demonstrated. Despite ofiecn extensive thoracic involve-
ment, discase beneath the diaphragm was infrequently
found.

MRI1 of residual lymphoma masses

D. MacVicar, A. Roldan, T. Hickish, D. Cunningham,
J. Mansi and J. Husband

Department of Radiology and Lymphoma Unit, The Roval
Marsden Hospital, Sutton, Surrey SM2 5PT, UK

Following chemotherapy or radiotherapy, lymphoma
masses frequently resolve to leave smaller residual soft
tissue abnormalities. Evaluation of adequacy of treatment
when these abnormalities remain is a frequent clinical prob-
lem. Some authors have claimed that magnetic resonance
imaging (MRI) may discriminate between “active” and
“sterilized”” lymphoma, a low signal on T,weighted
imaging indicating fibrosis and inactivity within the resi-
dual mass. In a prospective study of 34 patients, MR
images were obtained of stable residual lymphoma masses
identified by computed tomography (CT) scan after chemo-
therapy and/er radiotherapy. The ability of MRI to assess
activity within the residual mass and thus to predict early
relapse, was compared with high dose gallium scanning
(HDGS) and erythrocyte sedimentation rate {ESR). 11
patients subsequently relapsed. MRI yvielded a sensitivity of
44%,, specificity of 91%, positive predictive value of 71%
and negative predictive value of 78% for detection ol
residual active disease. These figures compared favourably
with HDGS and ESR in our series and suggest a role for
MRI1 in follow-up of lymphoma patients.
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Shaping the treatment volume

P. C. Williams

North Western Medical Physics Department, Christie
Hospital, Manchester M20 9BX, UK

Successful radiotherapy for localized tumours depends on
the irradiation of a target velume including the tumour and
an appropriate margin, to a high dose whilst shielding
adjacent normal tissues. In many circumstances this can be
achieved by projecting megavoltage beams of rectangular
cross-section towards the tumour bearing tissues. However,
in order to exploit the strong inverse relationship between
dose and volume, and to be able to treat tumours near to
particular radiosensitive normal tissues, it is necessary to
use beams of irregular cross-section and to consider the
resulting dose distribution in three dimensions. Simple
methods of producing irregular beams have become well
established and are widely available. More recently, the
availability of detailed anatomical data for individual
patients, computers with power to manipulate images and
graphics in seconds rather than minutes and linear accel-
erators which can be operaied under computer control have
allowed the developments of some elegant solutions to the
volume shaping problem. The simple methods will be
reviewed and discussed in comparison with present
developments in this important technical aspect of radio-
therapy.

Optimizing dose with a multileaf collimator for conformal
radiotherapy

S. Webb

Joint Department of Physics, Institute of Cancer Research
and Royal Marsden Hospital, Sutton SM2 5PT, UK

The use of several, preferably non-coplanar, photon beams,
geometrically shaped to the beam’s-eye-view of the target
volume using a multileaf collimator (MLC), can achieve the
goal of conformal therapy. A high dose volume may be
fitted around the target volume. This paper addresses the
extra difficulties which arise when the target volume has

one or more concavities in its outline with organs at risk in
such depressions. In these circumstances it is not so easy to
select beams “‘seeing’ the target volume, which do not also
“see” part or all of the organs at risk. The problem then
arises of the optimuem distribution of beamweights to apply
to each MLC location. This problem has been studied
extensively and several solutions have been identified. The
simplest solution shown in the figure is to use two beam-
weights per field, one for the part seeing only target volume
and one for the part seeing both target volume (TV) and
organs at risk (OAR). The optimum distribution of such
pairs of weights (for a group of fields) has been determined
by simulated annealing for a number of model problems
and results will be shown. A second potential solution is to
vary the intensity of the radiation continously across the
open shaped ports and it will be shown that this leads to
even better selutions. In a typical model problem where the
organs at risk were entirely surrounded by target voluine,
the maximum in the dose-volume-histogram of the organs
at risk was reduced to some 50% of the maximum in the
dose-volume-histogram of the target volume. All solutions
are enormous improvements on using the same beamweight

for each field,

beam's- eye -view
of TV

always closed

always open

beams-eye-view
of OAR.

may be open or closed and weighted
"same as or "different from the
region seeing T.V. only
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Potential advantages of 3D conformal planning in
extremity soft tissue sarcoma

M. H. Robinson and A. M. Bidmead

Departments of Radiotherapy and Physics, The Royal
Marsden Hospital, London SW36JJ, UK

The late complications and subsequent limb function,
following treatment of sarcomas are related to radiation
dose used and tissue volumes irradiated. The impact of
conformal blocking on the radiotherapy planning of lower
limb soft tissue sarcomas has been studied in 11 patients.
Tumour, target and normal tissue volumes were recon-
structed in 3D following a computed tomography (CT)
planning scan. Dose calculations were performed for
conventional and conformal pians using a block margin of
6mm around the target volume. The volumes of tissue
receiving 50%, 80% and 90% of the prescribed dose were
compared using CVDDs. There was no compromise of
target dosimetry with the use of conformal blocks. The
treatmeni volume was reduced in all patients, and by
> 20% in four of the five patients with thigh tumours. The
mean volume of muscle outside the target volume which
was irradiated to the 50% isodose was 4.21. The volume
irradiated to > 90% was reduced by > 30% in five of the
cight patients with thigh and lower leg tumours. The
volumes of femur, tibia/fibula and ilium irradiated to
> 90% were reduced by 38%, 18% and 14%, respectively,
by conformal blocking. Considerable sparing was achieved
in the volumes of pelvic contents irradiated, including
gonads and rectum. This simple but time consuming tech-
nique can achieve major reductions in normal tissue
irradiation and subsequent improvement in limb function.
To realize this potential fully similar advances in patient
immobilization and treatment verification are required.

Technical aspects of fractionated stereotactic radiotherapy
A. P. Warrington, R. W. Laing and M. Brada
Department of Physics, The Royal Marsden Hospital,
London SW36JJ, UK

We have developed fractionated, stercotactic external beam
radiotherapy for the treatment of malignant brain tumours.
The technique utilizes the relocatable Gill-Thomas frame,
which is reproducible to an accuracy of 1 mm. This preci-
sion depends on skill and expertise in the fitting process,
and is monitored regularly. Computed tomographic (CT)
scanning is carried out in the frame using a fiducial marker
system. Tumour localization on the CT slices accounts for
the largest uncertainty in the planning process. An addi-
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tional error of 1 mm arises from image resolution on the
treatment planning computer. The isocentre obtained from
the treatment plan is often displaced from the geometrical
centre of the target volume by up to 2 mm for larger, more
eccentric lesions. The combined error in setting up this
target isocentre to coincide with the mean radiation
1socentre is 1 mm, and depends upon careful monitoring of
the alignment lasers and machine parameters. The dose
delivered by multiple arcs is potentiaily less accurate than
with fixed fields. Regular comparison of phantom measure-
ments with computer planning calculations are therefore
required. Fractionated stereotactic radiotherapy can be
carried out on a standard linear accelerator used for the
routine wotkload of a department. However, it requires
additional quality assurance with attention to detail. Even
in ideal conditions, a 2-3 mm margin around the tamour is
required for technical margins of error.

Fractionated stereotactic external beam radiotherapy for
the treatment of recurrent gliomas and solitary brain
metastases: a dose escalation study

R. W. Laing, J. D. Graham, A. P. Warrington and

M. Brada

Neuro-oncology Unit, Institute of Cancer Research and
Royal Marsden Hospital, Sutton SM25PT, UK

Fractionated stereotactic external beam radiotherapy
(SRT) has been used to treat patients with recurrent glio-
mas and as a boost for patients with solitary metastases
after whole brain radiotherapy. We report the acute toxi-
city and early survival results of the first 41 patients. A
5$MYV linac and a relocatable stereotactic frame were used.
Dose was prescribed to the 90% isodose which encom-
passed the ring enhancement on computed tomography.
Accuracy of dose delivery was within 2 mm. 22 patients
with recurrent gliomas have been treated. Two patients
received 20 Gy in 4 fractions, two received 30 Gy in 6
fractions, four received 35 Gy in 7 fractions, eight received
40 Gy in 8 fractions, four received 45 Gy in 9 fractions and
two received 50 Gy in 10 fractions. Previous radiotherapy
varied between 45Gy in 20 fractions and 60 Gy in 33
fractions. The median survival of this group from SRT was
over 50 weeks. Follow-up ranged from 10 to 90 wecks. 19
patients with solitary metastases received SRT boost
following whole brain radiotherapy. Doses ranged from
10 Gy in 2 fractions to 20 Gy in 2 fractions. The median
survival of this group was 33 weeks and follow-up ranged
from 10 to 80 weeks. Fractionated SRT is well tolerated
and the initial survival results are encouraging. [n recurrent
gliomas the results are similar to interstitial radiotherapy.
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A computer program for scheduling radiotherapy courses
E. Claridge and A. L. Bradshaw

Department of Medical Physics and Bioengineering, Queen
Elizabeth Medical Centre, Edghaston, Birmingham
BI52TH, UK

The program was developed to enable radiotherapy courses
to be booked in advance for a number of consultants in a
department with a waiting list for treatment. The alloca-
tions for individual consultants were subject to agreement
but could easily be changed. A commercial 4GL database
retains all of the administrative data for each patient and a
linked suite of programs written-in “C” keeps track of
available siart dates and schedules each course according to
a specified pattern of treatment days each week. The suile
allows for changing and deletion of courses and the use of
the “spare slots” created by such activities. It is possible to
weight allocations for the more time-consumning set ups.
Calendar-related functions automatically provide current
dates and allow for Bank Holidays and maintenance days.
Mould room and simulator appointments are also dealt
with and day lists are provided for all activities. Printed
appointed letters are also generated. Over a period of 2 or 3
years data have been archived to provide information on
waiting times, patient attendances and working practices,
e.g. fractionation routines. With the addition of a post
code/health district index data are produced for the quar-
terly returns to the purchasers.

Use of CT planning to improve mantle radictherapy
dosimetry

A. ]. Rathmell, G. M. Workman, J. E. Clinkard,

R. E. Taylor and B. Carey

Departments of Radiotherapy, Radiology and Medical
Physics, Cookridge Hospital, Leeds LS16 6QB, UK

Conventional dosimetry for mantle radiotherapy provides
only a series of midplane doses at specified points within
the target volume and accurate dose determination for
specific lymph node groups and critical normal tissues is
not possible. We have developed a method of integrating
computed tomography (CT) planning and computerized
dosimetry with conventional techniques in the planning of
mantle radiotherapy in order to provide a more accurate
and detailed dose distribution. Patients are first planned
using conventional supine and prone simulation and lead
blocks for shielding lung and spinal cord are cut as speci-
fied. Patients then undergo supine and prone CT planning
and the individual target lymph node groups plus critical
normal siructures are indicated on the CT slices. A Thera-
plan dosimetry system is used to create accurate dose
distributions throughout the target volume, taking account
of the specified lead shielding, changing body contours, etc.
In the first three patients planned in this way (for an 8 MV
linear accelerator at 150 cm focus—skin distance) the doses
received by specified lymph node groups were found to vary
by a mean of —8% to +10% as compared with the
midplane dose at the centre of the field. This gave a dose
range of 32.2 Gy to 38.5 Gy for a prescribed dose of 35 Gy.
The subcarinal/para-aortic nodes consistently received the
lowest doses and the anterior cervical nodes the highest.
The dose to the spinal cord with posterior shielding was, on
average, 55% of the unshielded dose. The improvement in
dosimetry achieved with this technique has jmportant
implications for mantle dose specification.
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The infiuence of nuclear medicine in paediatric imaging
1. Gordon

Department of Radielogy, Hospital for Sick Children,
Great Ormond Street, London WCIN 3JH, UK

Advances in imaging techniques have affected paediatric
radiclogy. The use of ultrasound, computed tomography
(CT) and magnetic rescnance imaging {MRI) has caused a
reappraisal of the first line imaging. All these techniques are
based on anatomy. Nuclear medicine is characterized by
providing physiological data and functional images.
Nuclear medicine examinations must be taken in conjunc-
tion with the anatomical information. Renal tfract: In the
renal tract vascular abnormalities may be better understoed
and clearly defined with the use of nuclear medicine, this
includes renovascular discase as well as following renal
transplantation. In urinary tract infection a dimercapto-
succinate (DMSA) is required to exclude a scar. Vesico-
ureteric reflux may be detected using indirect radionuclide
cystography and thus avoiding the need for bladder cathe-
terization and a marked reduction in radiation dose. In
children with a pre-natal diagnosis of a urological abnor-
mality, the ultrasound and dynamic renal scan go hand in
hand in grouping these children for further management.
Skeleton: In the skeleton radioisotopes have a role in
suspected infection as well as in children with a limp.
Disseminated malignancy is best excluded with bone scan-
ning. Brain: *Tc™ HMPAO, a lipophilic agent, gives a map
of regional cerebral perfusion and provides unique
information on seriously ill children in intensive care. In
epilepsy pre- and post-ictal HMPAO studies combined with
MRI may yet provide new understanding of children with
intractable epilepsy. Respiratory: In the respiratory tract
the small or hypoplastic lung can be readily diagnosed with
a chest radiograph and a ventilation/perfusion lung scan.
The role to look at the long-term sequelae of children with
a foreign body has also been well explored. Conclusion:
Imaging in paediatrics should be based on the principle of
using the least invasive technique and also the lowest
radiation burden. Heavy sedation including general anaes-
thesia may be required for both magnetic resonance and
also CT scanning. In general nuclear medicine procedures
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have a low radiation burden and rarely require sedation of
the child. An integrated approach where the pathophysio-
logy as demonstrated by nuclear medicine can be firmly
attached to the anatomical diagnosis leads to appropriate
use of resources and inflicts the least burden on the children
investigated.

Multipurpose scintigraphy with *Te™ pyrphotech in
paediatric oncology

B. F. Sinyuta

Department of Radiology, Kiev Research Institute of
Oncology, Kiev 252022, Ukraine

Children with tumours and tumour-like lesions of bones
and retroperitoneal space were studied both in the dynamic
and static modes of multipurpose scintigraphy using *Tc™
pyrphotech. In children with retroperitoneal tumours
information obtained using multipurpose scintigraphy afier
single injection of ®Tc~ pyrphotech is compared with that
using four traditional radionuclide investigations, ie.
osteoscintigraphy, renography, nephroscintigraphy and
positive tumour scintigraphy. Such related information
enables isolation scintigraphic patterns of Wilms® tumour,
neureblastoma and abnormalities in kidney development
(including combination with tumours) to be produced,
which improve differential diagnosis of these retroperito-
neal lesions, Multipurpose scintigraphy also reveals
primary tumeour, tumour metastasis into bones, renal
dysfunction, uredynamics and deformation of urinary
bladder in children with tumours of pelvic bones. Scinti-
graphy with *Tc™ pyrphotech in combination with roentge-
nography contributes to the differential diagnosis of
osteogenic sarcoma and Ewing's sarcoma and affords
exclusion of some benign bone lesions. Multipurpose scinti-
graphy is of particular value, when the findings from other
modalities are difficult to interpret or require additional
evaluation, i.e. a “dumb” kidney, bilateral Wilms’ tumour,
tumours with abnormalities in kidney development, diffi-
cult cases of differential diagnosis of osteogenic sarcoma
and Ewing’s sarcoma, and others.
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The external radiation hazard from parents and infants
undergoing nuclear medicine procedures

P. J. Mountford

Department of Medical Physics and Biomedical
Engineering, Queen Elizabeth Hospital, Birmingham
BiS2TH, UK

Regular close contact between a radioactive parent and a
young infant, or a parent and a radioactive infant, repre-
sents the worst possible radiation hazard to a member of
the public from cither type of radioactive patient. The doses
in these circumstances following diagnostic nuclear medi-
cine procedures have been ‘estimated from published
external dose rate measurements and from effective expo-
sure times which allow for the intermittency of close
contact and for dose rate decay. These effective exposure
times have been based on published observations of the
greatest total fime per day spent by an infant in close
contact with a parent. It is concluded that for *Tc™ pro-
cedures, the dose equivalent to an infant from a radioactive
adult, and to an adult from a radioactive infant, will be less
than 1 mSv as long as in the former case, the activity
administered to the adult patient does not exceed the
ARSAC maximum value. For '"In leukocytes, the activity
administered to an adult should not exceed 8 MBq. It is
also concluded that a nurse caring for one radioactive child
or paediatric patient is unlikely to receive a dose equivalent
of 60 uSv in a working day, unless the patient is classified as
{otally helpless.

An evaluation of the clinical usefulness of captopril renal
scintigraphy

G. C. Oci, D. Finlay and 1. Belton

X-Ray Department, Leicester Royval Infirmary, Leicester
LEISWW, UK

The primary objective of this study is to evaluate the
clinical usefulness of captopril renal scintigraphy in the
diagnosis of renal artery stenosis. 48 patients who under-
went pre- and post-captopril *Tc™ DTPA renal scinti-
graphy in our hospital over the last 3 years were reviewed.
A fall of > 5% in split renal uptake between pre- and
post-captopril scans was considered positive. 35% were
positive scans, almost all of whom had either follow-up
renal arteriography or Doppler ultrasound. This confirmed
renal artery stenosis in 60%, the remainder having normal
renal vasculature. Angioplasty was performed in those with
stenotic lesions and the outcome will be discussed. Of those
with negative scans, three patients underwent arteriography
which demonstrated single renal artery stenosis in one and
bilateral disease in another. The remaining patients with
negative scans have satisfactory hypertensive control on
medication. We conclude that while captopril renal scinti-

graphy is an effective and useful diagnostic tool, it remains
a measure of renal physiological response to captopril
unlike arteriography which demonstrates anatomical
lesions. There remains a high incidence of false positives. A
review of diagnostic criteria for a positive scan will be
discussed.

Diagnosis of pulmonary embolism: clinical practice and the
use of diagnostic imaging

C. S. Romaniuk and P.J. Robinson

Diagnostic Imaging Department, St James's University
Hospital, Beckett Streer, Leeds LS9 7TF, UK

We retrospectively reviewed 166 episodes of illness diag-
nosed as pulmonary embolism in 155 patients to assess the
accuracy of the diagnosis. In 125 episodes (75%) VQ or Q
scans were performed. In 29 episodes (17.4%) the diagnosis
was made, without VQ/Q scans, on clinical grounds; in 14
(8.4%) of these episodes this clinical diagnosis was made
after death but without a post-mortem examination. In 2
episodes (7.2%) pulmonary embolism (PE)} was diagnosed
only on post-mortem examination. In those patients having
VQ/Q scans, the diagnosis of PE was made with a high
probability VQ/Q scan in 84 episodes (50.1%), intermediate
probability VQ/Q scan in 17 (10.2%), low probability VQ/
Q scan in 18 (11.4%) and a normal VQ/Q scan in six
(3.6%). Pulmonary angiography was performed only in one
episode (0.6%) and was positive in a patient with a high
probability QQ scan. PE was diagnosed without confirma-
tory angiography or positive venography in 22 episodes
where the VQ/Q scan showed low probability or a normal
study. PE was diagnosed antemortem in 15 episedes
without VQ/Q scan. Clinical presentation and risk factors
for PE were scored for cach episode. There was no signifi-
cant difference in score between different VQ/Q groups or
those diagnosed without scans. The diagnosis of pulmonary
embolism continues to be made on unrcliable clinical
grounds.

A comparison of SPECT and planar imaging in pulmonary
embolus

S. Eustace, N. Phelan, A, Adams and J. T. Ennis
Department of Radiology, Mater Misericordiae Hospital,
Eccles Street, Dublin 7, Ireland

In an attempt to evaluate single photon emission computed
tomography (SPECT) imaging in pulmonary embolus we
compared SPECT with conventional planar ventilation per-
fusion scans performed consecutively on 11 patients
referred  with suspected pulmonary embolus. V/Q
mismatches with a “high probability” of being due to
pulmonary embolus were noted in three patients by both
SPECT and planar imaging. In one of these patients
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SPECT enabled segmental localization of a defect to the
posterior segment of left upper lobe. In one other patient
SPECT enabled identification of multiple additional
subsegmental defects. A matched V/QQ defect was seen in
one patient by both SPECT and planar imaging. This study
suggests that SPECT and planar scanning are equally sensi-
tive in the diagnosis of “high probability defects,” however,
the ability to localize defects segmentally and to ideniify
further subsegmental defects are sufficient io recommend
SPECT scanning as a [avourable alternative to planar
scanning in the diagnosis of suspected pulmonary embolus.

Closing the feedback loop of aundit

¥, Griffith, W. H. Thompson, A. Notghi, N. 1. Tolley,
V.M. Harding and L. K. Harding

Department of Physics and Nuclear Medicine, Dudley
Road Hospital, Birmingham BI§7QH, UK

In 1990, the level of satisfaction feit by patients attending
our department was assessed by means of a direct interview

Notes
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(100 patients) and pestal survey (190 questionnaires posted,
105 returned). The guestionnaire used in both cases was
identical and designed to cover all aspects of patients
attending for a nuclear medicine investigation (e.g. direc-
tions to hospital, parking, reception, etc). More criticisms
were received from the postal survey subgroup. These
mitial surveys established a baseline level of patient satis-
faction and identified areas where there was room for
improvement. Certain areas were then targeted for action.
One year on, the postal survey was repeated (200 posted,
105 returned). The number of “dissatisfied patients™ had
fallen from 18% to 13%. This improvement occurred
primarily in those areas which we had targeted (hospital
directions, waiting facilities). In those areas where no action
could be taken {e.g. car parking), no improvement was seen
indicating that the methods of assessment were valid.
Whilst the need to repeat such surveys following the imple-
mentation of change has been stressed, it is surprising how
few times this had been reported. Repeating the survey
allows the effect of any action to be assessed, thereby
closing the audit “feedback” loop.
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Advanced imaging of the hindfoot

A. M. Davies

Department of Radiology, The Royal Orthopaedic
Hospital, Birmingham B31 2AP, UK

The complex structure and function of the hindfoot is often
poorly understood and difficultics in localizing symptoms
can cause problems in differentiating hindfoot pain from
ankle and foot pain. The radiograph remains the initial
investigation of choice but errors in interpretation may
occur because of overlapping structures, numerous acces-
sory ossicles and normal variants, It is for these reasons
that many of the newer imaging techniques have a role in
the investigation of the ankle and foot including bone
scintigraphy, computed tomography (CT), magnetic reson-
ance imaging (MRI) and to a lesser extent ultrasound. The
principal role of scintigraphy is in the detection of occult
lesions, such as stress fractures, osteoid osteomata and
symptomatic normal variants. Whereas ultrasound is valu-
able in the assessment of tendon pathology, notably of the
achilles, CT can be performed in a number of different
planes with the coronal plane the most useful. Trauma is
arguably the commonest indication for CT of the ankle and
hindfoot and is used primarily to clarify the full extent of
injury, rather than to make the initial diagnosis. Amongst
other conditions, CT is also useful in the assessment of
suspected tarsal coalition. The role of MRI in the foot and
ankle is evolving, particularly with the increasing sophisti-
cation of software. It will undoubtedly be the investigation
of choice for soft tissue disorders, although CT remains
superior when bony detail is required.

Magnetic resonance and CT arthrography of the shoulder
I. W. McCall, J. Rees and V. M. Cassar-Pullicino
Department of Diagnostic Imaging, The Robert Jones and
Agnes Hunt Orthopaedic Hospital, Oswestry SYI07AG,
UK

Double contrast computed tomography (CT) arthrography
of the shoulder has been used to assess the capsular mech-
anism and glenoid labrum in patients with pain or insta-
bility. Magnetic resonance imaging (MRI) has recently
been shown to demonstrate both damage to the rotator cufl
and the glenoid labrum. High levels of sensitivity and

specificity have been reported for tendinitis and labral tears.
Detailed comparative studies of CT arthrography and MR
are required to assess the relative role of each investigation
and a prospective study has therefore been undertaken. 40
patients (29 male and 11 female) with average age of 32
years were evaluated. All patients underwent CT arthro-
graphy within 6 weeks of the MR study which was per-
formed on a 0.5T GE Max system. All images were
reviewed separately by two authors in the absence of any
clinical information. 29 patients were referred with recur-
rent dislocation and 11 were suspected of an impingement
syndrome, but some patients with dislocation demonstrated
evidence of rotator cuff disecase and others with rotator cuff
symptoms had labral defects. There was a close correlation
of findings between the two techniques with regard to labral
lesions with only one case out of 31 seen on MR that was
not evident on CT arthrography. However, the anatomy of
the labral injury was more confidently and accurately
assessed on CT arthrography. Capsular stripping was only
diagnosed in one case on MR, but 18 cases were demon-
strated on CT arthrography while capsuiar thickening was
only seen on MR. Hill-Sachs lesions were demonstrated on
both CT arthrography and MR in 16 cases but an addi-
tional four cases demonstrated bone bruising without a
cortical defect on MR. Tendinitis and impingement were
demonstrated in 10 cases on MR but in only one of these
cases was a partial tear diagnosed on CT arthrography.
Seven f{ull thickness tears were demonstraied on both MR
and CT arthrography while one was demonstrated only on
CT arthrography. These results show that MR is the first
investigation of choice for extra-articular pathology while
intra-articular changes, in particular the labral tears, were
more confidently assessed by CT arthrography.

Superior image quality of high field MR system in
comparisen with low field MR system in joint disease
A. Mundinger, E. Dinkel, G. Sigmund, U. Blum and
B. Stoever

Department of Diagnostic Radiology, University Clinics,
W.7800 Freiburg, Germany

The optimal field strength in magnetic resonance imaging
(MRI} is still discussed controversially. The objective of
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this study was to assess the effect of field strength on
diagnostic quality in traumatic and inflammatory diseases
of the knee and ankle. MR1 studies at 2T (79 examina-
tions) or 0.23 T {104 examinations) were performed in 56
patienis with traumatic and 127 patients with inflammatory
lesions of the knee and ankle. The quality of all images was
assessed by the consensus of three radiologists on a scale of
diagnostic (3+, 2+4) and non-diagnostic (1+) image
quality. More than 90% of images in both systems were
diagnostic. However, the proportion of 3+ quality images
was significantly higher (p < 0.001) at 2T (2 T:64/79 =

81% vs. 0.23T:51/104 = 49%). Motion artefacts were the
main cause of reduced image quality. We conclude that
high ficld imaging at 2 T provides better image quality than
low ficld imaging at 0.23 T in patients with traumatic and
inflammatory diseases of knee and ankle.

Magnetic resonance tomography of the shouwider:
comparative study with arthrescopy

C. Gilckel, *W. Jockers, K. Laver and A. Rudin
Departments of Radiology and *Qrthopaedics, University
Hospital of Basel, CH-4031 Basel, Petersgraben 4.
Switzerland

In order to evaluate the diagnostic efficacy of shoulder
magnetic resonance tomography (MRT), a prospective
study was conducted in which MRT results were compared
with arthroscopic data. Method: 61 patients were examined
with a 1.5T superconductive magnet (Magnetom,
Siemens); mean age 44.1 years; 36 males; 25 females; 31
right; 29 left and one bilateral. The examination protocol
consisted of a paracoronal T,weighted spin-echo (SE}
sequence (time to repeat (TR) 2400/time to echo {TE) i9-
90/2 acquisilions), a parasagittal T,-weighted SE sequence
(600/19/1) and a transversal gradient-echo sequence
{FLASH 450/10/1 a = 50°) with a slice thickness of 4 mm
each. 22 patients had an arthroscopy and the data could be
compared. Resufts: The diagnostic efficacy of shoulder
MRT was assessed as follows: impingement of the rotator
cufl: sensitivity 100%, specificity 75%, accuracy $0%.
Rupture of the rotator cuff: 100%/82%/90%. Rupture of
the biceps tendon: 66%/100%/95%. Labral lesion: 60%/
83%/72%. Lesion of the joint capsule 50%/85%/81%.
Hill-Sachs defect 100%/100%/100%. Discussion: MRT of
the shoulder, conducted as a non-invasive tool without
intra-articular application of contrast media, is a valuable
method to assess the rotator cuff. The differentiation
between degenerative changes and ruptures might be diffi-
cult in some cases. The results concerning the diagnosis of
shoulder instability are far less reliable. Despite good soft
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tissue contrast an intra-articular injection of contrast media
is necessary to judge the glenoid labrum and the joint
capsule.

The contribution of variations of acromial morphology in
rotator cuff disorder — MR imaging

J. Namasivayam, *W. P, Chan, *M. Valensieck and

*H. K. Genant

Departments of Radiology, Glasgow Royal Infirmary, UK
and *University of California, San Francisco, USA

We evaluated the relationship between the supraspinatus
outlet and the severity of rotator cuff disorders by magnetic
resonance (MR) imaging in 55 shoulders of patients with
clinical impingement syndrome. All cases had spin-echo T'-
weighted and gradient-echo sequences performedona 1.5T
system. The acromial shape was categorized into three
types (flat, curved, and hooked). The anterior slope was
measured in degrees on oblique sagittal planes at the level
of the coracoid process. The lateral slope was assessed on
oblique coronal images at the level of the acromioclavicular
joint. Rotator cuff disorders were categorized into four
groups (normal, tendinitis. partial- and full-thickness
tears). Surgical confirmation was available in 16 shoulders.
Results of statistical analysis showed that severity of
rotator cuff disorders was closely related to the acromial
shape, anterior slope, and patient’s age. Ostcophyles
protruding from the undersurface of the clavicle appeared
frequently in the acromioclavicular joint. However, the
lateral acromial slope did not reach statistical significance
among groups. We conclude that MR imaging is of signifi-
cant value in evaluating supraspinatus outlet; and thus the
extent of the subacromial decompression can be accurately
assessed for surgical planning.

Comparison of contrast media in CT arthrography of the
shoulder

R. Wellings, A. M. Davies, *C. P. Walker and

*V. N. Cassar-Pullicino

Department of Radiology. Royal Orthopaedic Hospital,
Birmingham and * Robert Jones and Agnes Hunt Hospital,
Oswestry, Shropshire SY10 74G, UK

Evaluation of the shoulder by computed tomography (CT)
arthrography is well recognized. Logistical problems in
transferring the patient from the screening room to the CT
suite may occur, thereby prejudicing the quality of the scan.
The purpose of this prospective study is to quantify the
relative absorption/dilution of two contrast media in 78
patients undergoing CT arthrography of the shoulder. All
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patients received 3.5 ml 300 mg 1,/ml contrast medium and
10ml air. Group A received iohexol, Group B ichexcl and
0.1 mi of 1 in 1000 adrenaline and Group C iotrolan. A CT
slice through the midglenoid was selected and the attenua-
tion value of the contrast medium measured as was the time
from the initial injection (approx. 20 min). A single CT slice
through the same anatomical level was repeated 1 h after
the injection and the attenuation value was measured again.
The mean attenuation in Group A was considerably lower
than in Groups B and C both at 20 min and 1 h. The mean
attenuation in Group B was slightly lower than Group C at
20 min but higher at 1 h. Marked dilution of all the contrast
media occurred in the presence of a complete rotator cuff
tear. This study shows that the absorption/dilution rate of
the dimeric contrast medium iotrolan is significantly less
than that of iohexol alone. The synovial vasoconstriction
from the addition of adrenaline to the iohexol resuits in
superior contrast quality on the delayed scans. Further
analysis and discussion of the data is presented.

Ultrasound evaluation of displacement in the ossified hip
L. H. Berman, A. Egan and *C. Verity

Departments of Radiology and *Child Development,
Addenbrooke’s Hospital, Cambridge CB220Q, UK

Clinical evaluation of children with abnormal muscle tone
15 unreliable. These children, at increased risk of late hip
dislocation, undergo frequent pelvic radiographs for assess-
ment and reassurance. Sonographic assessment of unossi-
fied nconatal hips is an established technique, but it has not
been adopted in ossified hips because of an inability to
demonstrate the acetabular floor. The authors compared
sonography with pelvic radiography in 24 children aged 9
months to 12 years, most of whom had cerebral palsy.
Sonograms were reported without knowledge of plain
radiographic findings. 22 normal hips in 11 subjects were
correctly identified sonographically. Displacement of 18
hips in 10 subjects correlated with plain films. In two cases
radiographic displacement of the femoral heads was not
detected sonographically. This discrepancy is due to the
scans being obtained in hip flexion but the plain radio-
graphs in extension. This has been observed to cause tran-
sient changes in displacement. In one case posterior
displacement was identified on a sonogram but was imposs-
ible to detect on radiography. Tramsient femoral head
migration during muscle spasms was clearly demonstrated
sonographicalty. This would require prolonged fiuoroscopy
for radiographic evaluation. In the authors’ institution
sonography is considered to provide additional information
and has replaced the plain radiograph for most
assessments.

Demonstration of osteochondritis dissecans of the elbow by
computed tomographic arthrography

P. Holland, A. M. Davies, *V. Cassar-Pullicino and

*1. W. McCall

X-ray Departments, Royal Orthopaedic Hospital,
Birmingham and * Robert Jones and Agnes Hunt
Orthopaedic Hospital, Oswestry, Shropshire SYI0 7AG,
UK

Osteochondritis  dissecans (OD) of the elbow is an
uncommon condition usually affecting the capitellum in
young males. Like OD elsewhere, its actiology is unknown,
though repeated trauma, vascuiar insufficiency, or both,
have been implicated. Appropriate treatment depends on
accurate delineation of the lesion, the integrity of the
overlying cartilage, and the identification of loose bodies.
11 patients with OD of the elbow were assessed. From the
plain radiographs, only 5 oul of 10 visible lesions were
confidently diagnosed as OD. Conventional arthrography
contributed little to the diagnoses. In eight of the 11
patients plain computed tomography (CT) identified the
site and extent accurately in all, and the presence of intra-
articular loose bodies in four. Computed tomographic
arthrography (CTA) was performed in all cases using a
standard technique and confirmed the plain CT findings in
all, with the exception that one osseous loose body was
obliterated by contrast media. CTA was able to delineate
precisely the state of the overlying cartilage in every case. In
five of the 11 patients, the whole cartilage was intact, whilst
in two cases fissuring and thinning of the cartilage was seen.
Cartilage defects overlying the area of OD were identified
in four of the 11 patients, three of which had associated
loose bodies. OD affected the capitellum in nine patients,
the capitellum and olecranon in cone, and the trochlear in
one. Examples of OD demonstrated by CTA will be shown.

Automated measurement of interbone distance on
macroradiographs of osteoarthritic knees using the
symmetric axis transformation

J. A Lynch, J. C. Buckland-Wright and D. J. Hawkes
Division of Anatomy and Division of Radiological Sciences,

UMDS, Guy's Hospital, London SEI9RT, UK

Radiographic changes in osteoarthritis include joint space
narrowing, subchondral cortical thickening or changes in
underlying cancellous bone and osteophytosis. Automated
methods of quantifving the changes are being developed to
aid understanding of the inter-relationship between disease
features. A method of analysing digitized radiographs of
knees has been developed to delineate bony margins of the
joint space automatically and convert them, using the
symmetric axis transform, into profiles of interbone
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distance across joints. Problems addressed include those
arising from taking measurements {rom a two-dimensional
projection of a three-dimensional object. Using x5
macroradiographs of post-mortem knee joints, the accu-
racy and reproducibility of the technique has been
analysed. It was found that interbone distance could be
measured with a reproducibility of between +0.20 mm and
+0.06 mm depending on the position in the joint. A rigid
protocol for radiography of patients allowed accurate
assessmeni of joint space narrowing in the knees of 39
osteoarthritic patients with medial tibiofemeral compart-
ment involvement. Weight-bearing x5 macroradiographs
taken in both standing and tunnel views, allowed assess-
menti of cartilage loss on the tibial plateau and both inferior
and popliteal surfaces of the femoral condyle and showed
that different patterns of cartilage loss could be found.

The patello-femoral joint — a comparison of geometry
measured on the “skyline” view and axial computed
tomography

C. P. Walker and V. Cassar-Pullicino

Department of Diagnostic Radiology, The Robert Jones
and Agnes Hunt Hospital, Oswestry SYI10 7AG, UK

In the quest for a treatable cause of anterior knee pain, 30°,
60° and 90° “skyline” views of the patella are obtained,
primarily to assess the functional relationships of the

Notes
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patello-femoral joint. Patello-femoral malalignment predis-
poses to recurreni subluxation and dislocation, articular
cartilage damage and premature degenerative change. The
aim of this study is to evaluate critically, by comparative
assessment, the information provided by skyline views and
computed tomography (CT). Methods; We studied patello-
femoral geometry on 50 symptomatic knees imaged by a
“skyline” view (Marchant’s view), and axial CT. Respective
measurements of the patello-femoral angle (assesses
patellar tilt), the congruence angle (assesses lateralization)
and trochlear depth were cobtained. The data from each
technique were assessed independently to avoid the possi-
bility of observer bias. Results: Significant numbers of [alse
positives and false negatives are observed on the “skyline”
views in all three measuremenis (e.g. 12% false positive and
24% false negative for lateralization). The results are
presented in graphic form and visual examples will be
shown to correlate with the statistical results. Conclusion:
“Skyline” views are inaccurate and unsuitable primarily
because they cannot be obtained in less than 30° of flexion.
CT shows that all but the worst cases of misalignment have
corrected at this degree of knee flexion. We suggest that
“skyline” views have no role in screening for maliracking
as florid examples will be missed, and would strongly urge
that no surgery be performed on their basis alone as this
would result in inappropriate operations. Although CT is
the preferred mode of assessing patello-femoral geometry,
difficulties are still encountered and the ways of circum-
venting them will be discussed.
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Molecular biology in common disease

D. J. Weatherall

Nuffield Professor of Clinical Medicine and Hon. Director,
Institute of Molecular Medicine, University of Oxford,
Oxford, UK

The “new” sciences of molecular and cellular biology have
important implications for every aspect of clinical practice.
The ability to isolate, sequence and express human genes is
making it possible to define the molecular basis for mono-
genic disease and in the future should lead to a much better
understanding of the pathogenesis of common polygenic
diseases, conditions such as heart disease, stroke, auto-

immune disease, the major psychoses and cancer. This field
is already making a major mmpact on the pharmaceutical
industry and biotechnology is starting to play a major role
in diagnosis and therapy. To illustrate some aspects of the
applications of molecular biology to clinical practice,
current work on human gene action and how this appears
to break dewn in common disorders such as cancer will be
described. The likely practical applications of this new
knowledge, particularly for diagnostic medicine, will be
reviewed and an attempt will be made to anticipate the
changes in clinical practice which may follow on from these
new advances.
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Ultrasound exposure measurement for safety

F. A. Duck

Medical Physics Department, Royal United Hospital, Bath
BAI3NG, UK

Diagnostic ultrasound has an enviable and well-deserved
reputation as a powerful investigative tool without
apparent hazard. The question of safety has been kept
under periodic review, and recent developments have
caused further re-evaluation. By reviewing published
surveys of measurements of ultrasonic output, steady
increases have been demonstrated over two decades in both
pressures and intensities. Exposure in some pulsed Doppler
applications now differs little from that used in ultrasonic
physiotherapy. It is now possible to make measurements of
the pressure pulse with considerable accuracy using a
PVDF hydrophone. The peak negative pressure, which may
exceed 4 MPa, is relevant to the assessment ol cavitation,
and the degrec of shock relates to the heating and
streaming potential of the beam. Derived measurements of
time-averaged intensity (/) reach 5W/cm’ in some
Doppler beams, and tissue absorption at these intensities
causes temperature increases of a few degrees. However,
total acoustic power, from a force balance measurement,
may be a more useful indicator of heating potential; diag-
nostic powers reach 300 mW for some Doppler applica-
tions. Changes in US FDA regulations may throw a greater
responsibility onto the user to make informed judgements
regarding safety, using on-screen indices. The value and
limitations of the models used in deriving these indices need
to be understood.

Three-dimensional ultrasound of the fetus

I. M. G. Kelly, W. R, Lees and J. E. Gardener
Departments of Radiology and Medical Physics, Middiesex
Hospital, Mortimer Street, London, WIN 844, UK

Objective: To investigate if three-dimensional (3D) ultra-
sound data sets of the fetus can be acquired in routine
practice. Is transabdominal {TA) or transvaginal (TV)
uitrasound the best means of acquiring 3D data sets in
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early pregnancy? To create 3D fetal reconstructions and to
examine with high speed multiplanar reconstructions, To
measure fetal volumes. Methods and materials; A 3.5 MHz
sector probe and 5 MHz vaginal probe for the Acuson 128
were used in conjunction with an electromagnetic 3D posi-
tion sensor (Polhemus) to acquire 3> data sets on more
than 20 fetuses ranging in gestational age from 11 to 20
weeks. The 256 x 256 x 128 x 8 bit data set is processed and
stored on a multiprocessor transputer workstation. 3D fetal
image reconstructions were made and high speed multi-
planar reprocessing (MPR) was performed. TA and TV
data sets were compared. Fetal volumes were calculated
after data set segmentation. Results: 3D reconstructions
and high speed MPR reveal morphological infermation not
possible with conventional scanning. Data set archiving
and interactive multiplanar reformatting allows complete
elective ultrasound re-examination of the fetus. TV ultra-
sound gives best results in early pregnancy. Conclusion; 3D
fetal ultrasound is a completely new way of imaging the
fetus which has great potentiai for diagnosis of fetal
abnormalities.

Measurement of vitrasound exposure in utero

F. A. Duck, J. Aindow, N. Sharpe, H. C. Starritt and
H. M. Tonge

Medical Physics Department und Obstetrics and
Gynaecology Department, Royal United Hospital, Bath
BAI3NG, UK

The quantification of ultrasound exposure in uiero is
important for the assessment of ultrasound safety. Esti-
mates [rom in vifro measurements involve substantial
approximations. In this work we measured ultrasound
exposure directly in utero using a miniature PYDF hydro-
phone introduced trans-cervically. All measurements were
carried out immediately prior to termination of pregnancy
typically at about 10 weeks gestation. The hydrophones
were rectangular in area, mounted on the obliquely-cut tip
of a steel rod. Absolute calibration was carried out against
the NPL Ultrasound Beam Calibrator, and both frequency
dependence and directional dependence were measured.
Intra-uterine measurements were carried out in both
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imaging and pulsed Doppler fields. The pulse waveform
was captured on a digital oscilloscope, at a digitization rate
of 200 MHz, and downloaded to a microcomputer for
subsequent analysis. Initial measurements using a 3 MHz
phased array demonstrated peak negative pressures up to
0.9 MPa at a depth of about 6 cm, and clear evidence of
non-linear harmonic generation in amniotic fluid, The
method allows a direct evaluation of the “estimated in sity
exposure” values required by the US FDA, and quoted by
many manufacturers.

Comparison of antenatal ultrasonography and postmortem
findings in abortuses for lethal renal disease

R. Rajah and J. McHugo

Department of Diagnostic Radiology, Queen Elizabeth
Hospital, Birmingham Bi152TH, UK

Comparison was made between antenatal ulirasonography
and postmortem findings on fetuses terminated for lethal
renal discase. 29 postmortems were performed over 4 years
(1987-1990). The distribution was as follows: outflow
obstruction = 9 (31%); cystic disease = 7 (24%);
developmental abnormalities = 11 (38%); miscellaneous
group = 2 (6.8%). The ultrasonography sensitivity varied
between 60% and 88%, and specificity was between 58%
and 77%. We review reasons for the difference and discuss
ways in which to improve the quality of antenatal renal
scanning.

Correlation of antenatal ultrasound and pathological
examination in 153 malformed fetuses

M. J. Weston, *H. Porter, *P. J. Berry and

H. S. Andrews

Departments of Radiology and * Paediatric Pathology,
Bristol Maternity Hospital, Bristol BS28EG, UK

153 cases of fetal abnormality which came to pathological
examination and had also undergone antenatal ultrasound
were reviewed. The autopsy diagnosis was taken as correct
and any ultrasound errors revealed were classified
according to whether or not the missed abnormality would
have affected management. This included any effect on
genetic counselling for future pregnancies. The primary
diagnoses in the 153 cases were: 67 nervous system anoma-
lies, 19 gastrointestinal, 18 genitourinary, 13 chromosomal,
10 skeletal and 26 other abnormalities. 46% of the total
number had multiple abnormalities. There were 67 cases
(44%) where autopsy showed further anomalies (whether
detectable ultrasonically or not) or altered the ultrasonic
diagnosis. Of these 67 cases, 10 were due to false positive
ultrasound diagnoses. However, only 36 (24% of the total)

were findings which altered management, Errors in ultra-
sound diagnosis werc associated with the presence of
multiple anomalies and oligohydramnios. One third of
those with spinal neural tube defects were shown to have
renal anomalies. Pathological examination remains a valu-
able tool in the management of fetal anomaly, The presence
of one abnormality on ultrasound examination must
prompt the search for others.

Antenatal detection of congenital diaphragmatic hernias:
the Northern Region experience

E. Dillon, E. Hey and M. Renwick

Departinent of Radiology. North Tees General Hospital,
Stockiton-on-Tees TS198PE, UK

Notifications of congenital diaphragmatic herniation to the
Northern Regional Fetal Abnormality Survey were studied
for the 7 year period 1985-1991. The NRFAS is a central
register for this large but fairly well defined geographical
area of 3 million people. Antenatal ultrasound made a
specific diagnosis of diaphragmatic herniation in only 19 of
99 fetuses although this has improved to 40% in the last 2
years. In the majority the diagnosis was made by identi-
fying cardiac displacement, usually with stomach alongside
the heart in the thorax when the hernia was left sided. We
have evidence that some congeniial diaphragmatic hernias
(CDH) are undiagnosed because of their dynamic nature. A
further 12 structurally abnormal fetuses found to have
CDH were identified by antenatal scans; the commoner
associated defects were of the body wall (six), heart (six},
neural tube defects (nine), renal agenesis (four) and ascites
and/or pleural effusion (three). Differentiation from cystic
adenomatoid malformation (CAM) of the lung was a prob-
lem in two fetuses; four CAMSs and 1 thoracic enterogenous
cyst occurred in these 7 years. The overall survival rate
{36%) is poor. Termination may be offered if diagnosis is
made early in pregnancy but in this study four fetuses
diagnosed before 24 weeks gestation are alive.

Evaluation of “echo-shadow™ complex in sonographic
diagnosis of cholelithiasis in non-visualized gallbladders
B. Banerjee and S. H. Khan

Department of Radiodiagnosis and Imaging, Tameside
General Hospital, Fountain Street, Ashton-under-Lyne,
Lancashire OL6 9RW, UK

A prospective study was performed on 1470 patients
referred for gallbladder ultrasound to determine the reli-
ability of the “*echo-shadow” complex for diagnosis of gall
stones in non-visualized gallbladders. In 1294 patients, the
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gallbladders were clearly visible and they were either
normal or contained unequivocal stones and were excluded
from the study. In 176 patients, gallbladder lumen were not
demonstrated but an “‘echo-shadow™ complex was noted in
the region of gallbladder fossa. Among them in 142
patients, {Group 1), although the gallbladder lumen were
not visible, the anterior wall of the gallbladders were
outlined with ultrasound, demonstrating the “double-arc-
shadow™ or “WES™ sign. In the remaining 34 patients,
{Group 2), the walls of the galibladders could not be
imaged with ultrasound. Following sonography, oral chole-
cystograms were carried out in all 176 patients belonging to
the two groups. Cholecystograms of all Group 1 patients
revealed either non-functioning gallbladders or contracted
gallbladders with stones. However, in four patients
belonging to Group 2, normal galibladders were demon-
strated with cholecystograms, although sonography failed
to outline the gallbladders. Reasons for the failures will be
analysed and the importance of demonstrating the gall-
bladder wall in such cases prior to diagnosis of gall stones
will be highlighted.

Ultrasound monitoring of diabetic injection technique

A. Coulthard and J. C. Thow

Departments of Radiology and Medicine, Roval Victoria
Infirmary, Newcastle upon Tyne NEI4LP, UK

Do thin diabetics accidentally inject insulin into muscle?
This is a theoretical risk if subcutaneous tissue (SCT)
thickness is less than needle length (13 mm), given the
current recommendation of full-depth needle insertion per-
pendicular to the skin. A novel techrique was devised to
determine depth of injection. The smallest saline bolus
consistently identified in SCT by ultrasound was 0.8 ml.
Addition of air (optimum volume 0.1 mil) allowed 0.2 ml
saline {equivalent to 20U insulin) to be detected. Ultra-
sound was used to measure SCT thickness in 50 insulin-
treated diabetic patients. Men had significantly less SCT
thickness compared with women. 30 patients had less than
10mm of SCT at upper anterior thigh. These patients

Congress 28

Ultrasound

injected a simulated insulin bolus (0.2 ml saline + 0.1 ml
air) into this site by the recommended technigue, The depth
of the bolus was determined by ultrasound. In 63%, the
bolus was clearly in SCT; in 37%, the bolus was either in
deeper SCT or within the fascial plane between SCT and
muscle. Mo patients injected into muscle. Contrary to wide-
spread belief, accidental injection into muscle does not
appear to be common in thin diabetics who avoid this
complication by modifying the recommended injection
technique.

Endo-anal ultrasound is reliable in mapping anorectal
sphincter defects

K. I. Deen, *D. Kumar and J. Olliff

Departments of Radiology and *Surgery, Queen Elizabeth
Hospital, Birmingham B3 2TH, UK

Defects in the anorectal sphincter complex have been iden-
tified in the past by electromyography. This technique is
painful and time consuming. We have compared endo-anal
ultrasound (EUS) with operative findings to assess its value
in identifying defects in the anorectal sphincter complex in
a prospective analysis. A iotal of 37 patients was studied
(F = 33; M = 4). Their ages ranged from 26 years to 80
years {median = 56). The reason for anorectal assessment
was faecal incontinence {n = 33} and rectal prolapse (n =
4). The examination was performed with a Bruel and Kjaer
ultrasound scanner type 1846 and endoprobe type 1350
using a 7 MHz rotary transducer. All patients were in the
left lateral position. EUS ideniified all external anal
sphincter defects {#n = 19) and all but one internal anal
sphincter defects accurately (n = 20/21), p= < 0.001. A
deficient puborectalis was identified in two patients and
combined defects were identified in 11 cases. 18/19 external
sphincter defects were anterior. Of the internal sphincter
defects, 12/20 were anterior, 5/20 posterior, 2/20 were seen
on the right and 1/20 on the left. We conclude EUS is
a quick and reliable method of mapping defects in the
anorectal sphincter complex.
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Quality assurance — what is possible?

S. Griffiths

Department of Radiotherapy. Cookridge Hospital, Leeds
LSIs6QB, UK

The adequacy of technical methods used in treatment set-
up may affect the value of the whole radiotherapy process.
A quality assurance programme using portal films may be
used to investigate the accuracy of the techniques used, and
1o establish the pattern ol errors which arise, together with
their causes. This provides information for improving or
modifying methods, and establishes an achievable baseline
or quality standard. Many studies have reported the achiev-
able accuracy for various sites and methods, and stress the
need to check portals on the treatment machine to detect
and correct systematic errors early in the course. The
availability of digital portal imaging devices is an important
development which will allow dyramic intervention to
correct a treatment set-up. To make effective corrections, it
is necessary first to analyse the error trends with each
technique and gain knowledge of the factors mvolved.
Systematic errors are potentially correctable, random errors
are not. Technigue modifications can reduce random error
and prevent most systemalic errors. At this centre, sequen-
tial studies, analysis and practice modifications have
increased accuracy so that a standard deviation of 1.5 mm
can be achieved when treating the pelvis.

Imaging and portal verification

W. Swindell

Physics Department, Royal Marsden Hospital, Sutton
SM25J4, UK

Megavoltage portal imaging is becoming a well established
method for assisting in the accurate positioning of patients
who are being set up for external beam radiotherapy.
The major improvements over film-based methods are (1)
instantaneous imaging, which facilitates pre-treatment
changes to the patient set-up, (2) digital image processing
and display, which improves image quality and utility, and
(3) digital image handling, which permits, for example,

rapid image retrieval and comparison. A variety of
different hardware implementations is available although
the method which is currently favoured by the manufac-
turers is based on a metal-phosphor flucrescent-screen
detector which is viewed by a television camera. These
methods will be reviewed and typical images will be shown.
A system has been developed at the Royal Marsden Hospi-
tal/Institute of Cancer Research in which simulator images,
CT images and treatment-time images are all available to
verify and if necessary correct the patient position. It is
VAX based with several different means for entering and
comparing CT, simulator and megavoltage (portal) images.
Patient images are held in a data base. An 18-month study
of reproducibility of patient position for several common
treatment sites has been concluded {as of December 1991).
This has involved more than 140 patients and 2000 indivi-
dual patient images.

Precision radiation therapy using on-line portal imaging
S. Shalev, S. Ryder, R. Strachan, K. McGee,

G. Gluhchev, S. El-Sayed and S. Larsson

Departments of Medical Physics and Radiation Oncology,
Manitoba Cancer Treatment and Research Foundation,
Winnipeg, Manitoba, Canada

An in-depth evaluation of on-line portal imaging has been
carried out over the period 1989-1991, using a flucroscopic
imaging system with the capability of acquiring, processing
and displaying static and dynamic (“movie”’) portal images.
After alignment of anatomical features in matching portal
and simulator images, ficld positioning errors are calculated
by a rigid-body regression analysis. Parameters used to
quantify treatment errors are target coverage, target under-
dose area (TU), normal tissue over-dose area (NTO), field
edge displacements, and field shifts. Action levels are
defined for various treatment sites and field sizes, which
indicate the need for correction of the beam location
relative to the patient. Field positioning errors observed
during a course of treatment are displayed either as a plot
of cumulative dose coverage or as a parametric image of
regret. Plots of TU versus NTO are used to define minimum
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margin widths for planning treatments of the head and
neck, thorax and pelvis. On-going studies are evaluating the
effect of patient immobilization on treatment accuracy.

The implementation of patient position correction using on-
line radiography imaging

P. M. Evans, W. Swindell, J. Q. Gildersleve, E. J. Morton
and Z. R, Xiao

Joint Department of Physics, Institute of Cancer Research
and Royal Marsden Hospital, Sution SM25PT, UK

Several groups have been involved in the development of
digital image systems for the purpose of obtaining images
during, or immediately prior to, the delivery of external
beam radiotherapy. Such a facility enables direct, on-line
verification of patient set-up if a suitable ““gold standard”™
image is available with which to compare the images
obtained. An integrated imaging system has been developed
for verification of patient position. Digital treatment-time
images are compared with digitized simulation images,
obtained from film or from an X-ray image intensifier. All
simulation images have any distortion removed and are
scaled to the magnification of the treatment-time images
before the comparison procedure. Various methods may be
used to obtain the translation and rotation necessary to
make the treatment-time image register with the simulation
image. Should the treatment set-up be significantly in error,
the treatment may be paused while the patient’s position is
corrected. The facility exists to carry out such a procedure
for any combination of couch and gantry angles, within
2 min and to an accuracy of 3 mm or better. The implemen-
tation of the facilities discussed above will be described.
Specifically, the various methods of comparing planar
radiological images and the algorithms for registering simu-
lation and treatment-time images and for evaluating the
necessary adjustment to the patient position as a function
of couch and gantry angle will be presented.

The use of an integrated megavoltage imaging system for
studies of patient positioning reproducibility

J. Gildersleve, P. M. Evans, W. Swindell, C. Rawlings

and D. P. Dearnaley

Royal Marsden Hospital, Downs Road, Sutton, Surrey, UK

A megavoltage imaging system designed and buili at the
Royal Marsden Hospital has been in clinical use for over 18
months. This comprises a scanning detector for portal
imaging, facilities for incorporation of simulator images,
and computerized image storage and display. Image com-
parison software is available to permit use of the system for
studies of patient position reproducibility during routine
radiotherapy. Results are presented of both random errors
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{those resulting from day-to-day variability in set-up) and
systematic errors (those repeated on each occasion that the
treatment is given), for radical treatments of the brain, head
and neck, and pelvic regions. For in-cast treatment, both
for brain and head and neck regions, random errors are
small. 522 set-ups analysed from 26 patients show 95% of
treatments to lie within + 3 mm from the mean daily posi-
tion. Mean systematic errors for this patient group are
small, although for individual fields, systematic errors of
over 5mm have been found. For radical pelvic irradiation,
269 set-ups from 24 patients have been analysed. Random
errors are rather larger, with 95% of set-ups being within
+4.5mm-of the mean daily position. Mean systematic
errors are again small, although for individual fields, errors
of over 5mm have been found,

Ovarian tumours: a prospective study to audit the role of
CT scanning

J. Brailsford, B. M. Carey and D. V. Ash

St James’s Hospital, Leeds LS7 and *Cookridge Hospital,
Leeds LS166QB, UK

A prospective study was performed to audit the role of CT
scanning in the current management of ovarian tumours in
the Yorkshire Regional Oncology Centre. A total of 60
abdominal-pelvic scans was obtained on 44 patients over a
1 year period. Pre-scan questionnaires were completed by
the referring clinicians in respect of their clinical impression
of disease status, and their intended management. The data
were subsequently correlated with information on patient
follow-up over a 21 month period from initial CT scan.
There was agreement between clinical and CT staging in 41
cases (68%); non-agreement occurred in 19 cases (32%)
and in nine (47%) of those immediate management was
changed. CT scanning was most likely to aiter management
in patients with stage III or more disease and in patients
with epithelial tumours. Post-operative, pre-ireatment scan-
ning did not have a major effect on immediate management
and the role of such base-line scanning is questioned.

An investigation into radiotherapy treatment couch sag
G. Quinn

Department of Radiotherapy, Cookridge Hospital, Leeds
LSI6 608, UK

Radiotherapy treatment techniques which involve
posteriorly directed fields require certain sections of the
couch to be radiotransparent whilst maintaining rigidity.
Many designs are available, e.g. tennis racket-type, Perspex
and Melinex sections. They may sag in the region of
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contact with the patient as increased radiotransparency is
often at the cost of mechanical rigidity. In this investi-
gation, four different couch panecls were tested for sag,
when patients were lying on them, by using a mechanical
pointer, 125 measurements were taken for each panel. The
results demonstrated that three out of four of the panels
regularly sagged more than 0.5 cm during routine use. This
amount of sag may constitute a systematic error for isocen-
tric treatments and if not accounted for could potentially
give a geographic miss to some of the target volume, e.g.
from lateral fields. This issue of couch sag may need
addressing further by manufacturers and radiotherapy
staff.

Notes

A simple method of verifving dose distribution around a
Selectron applicator

M. 8. Tarakanath, F. R. Hudsen and M. Jameel Ahmed
Departments of Medical Physics and Radiation Oncology,
Kuwait Cancer Control Centre

This paper describes a simple method of verifying the dose
rates at point of interest by measurement with TL dosi-
meters, These measurements have been compared with the
calculated dose rates using a RT planning system at these
points. The measurements agree closely with the calculated
values. This makes the post-installation quality control of a
new Selectron remote afterloading machine easy and fast.
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Purchasing — art or science?

M. R. Eddy

National Centre of Responsibility { Diagnostic Imaging ),
South East Thames Regional Health Authority, Bexhill-on-
Sea, TN393INQ, UK

Purchasing would appear on the surface a relatively simple
task. The purpose of this paper is to show what should be
taken into consideration when embarking on radiclogy
equipment buying. How often are goods or services
purchased that meet the needs of the customer, but do not
give value for money! The paper will give an overview of
the formalized tender procedure taking into account
appraisal of suitable sources of supply, EEC regulations
pertaining to equipment purchase and the application of
charity monies. The legal framework required to safeguard
authorities in this multimillion pound area of NHS expen-
diture will also be covered. All equipment purchased should
be at the lowest possible cost commensurate with accept-
able standards of quality and specification which meet the
customer’s needs. The role of negotiation is vital to estab-
lish true value for money, but it can only do this as an
integral part of the whole procurement process.

Quality issues

E. Davis

Medical Devices Directorate, Department of Health, 14
Russell Square, London WCIBSEP, UK

The following topics will be discussed: the Manufacturers’
Registration Scheme (MRS), and the responsibility of
manufacturers under the scheme; HEI 98 which refers to a
management system for all equipment, and the importance
of maintenance of equipment; the work of MDD, and its
future role within Europe, the CE marking, and MDD’s
role to ensure that all medical devices meet the appropriate
standards of safety, quality and effectiveness, and comply
with the relevant EC Directives; evaluation and assessment
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of up-to-date equipment and the role of FAXIL and
KCARE, in this process; the importance of publishing the
findings; the Department’s position with regard to the TRS
document within the European market, and the importance
of maintenance ol equipment.

Department profiles
D. J. Manton
Frimley Park Hespital, Camberley, Surrey, UK

Planning is a problem. As with solving any problem, the
first step is to define it — a statement of the obvious, but
planning will require many statements of the obvious. The
needs of the New Department have to be defined early so
that resources are made available. Only when these are
known can detailed planning start. There will be discussion
of the complexity of determining the radiological needs of a
district and of designing a department to meet those needs.

The outward tender

E. M. Pitcher

Department of Medical Physics and Bioengineering, Bristol
General Hospital, Bristol BS168Y, UK

This paper discusses the production of a tender specifi-
cation for diagnostic X-ray equipment. The process starts
with the establishment of a clinical statement of need and
continues with the translation of these requirements into a
technical specification. The tender will be produced by a
partnership of engineers, physicists, users and purchasing
officers. The format of the specification will depend on
whether any building work required will be organized “in-
house” or will be a “turnkey” operation. The technical
specification may be divided into sections specifying the
general type of equipment required, the particular require-
ments of each site, the accessorics and options available
and the provision of training and maintenance. The specifi-
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cation should be designed with the knowledge of equipment
available on the market but should clearly specify the users’
requirements. The tender should ensure that all relevant
safety standards and minimum performance requirements
are met and allew information in a common format to be
collected to allow a true comparison to be made during the
option appraisal process. The criteria for the selection of
equipment should be established at an early stage and may
include such considerations as the reduction of patient
dose. If an accurate tender specification is produced the
equipment selected should satisfy the users’ requirements
whilst also being value for money.

Reply to the outward tender

R. W. Mark (with co-operation of the industry)
Association of X-Ray Equipment Manufacturers, London
WC2H 7BN, UK

Receiving the outward tender is not always straight-
forward, as when published in the Ewropean Jouwrnal the
entry can easily be missed owing to the vast number of
items and headings that have to be read. As every tender is
so different once the tender has been received you then have
to endeavour to interpret what the user really requires.
Modern X-ray, imaging and radiotherapy equipment is
very complex, and adapting to meet the users’ exact
requirements is not always easy or indeed possible. Over-
detailed tender specifications, which are usually compiled to
suit individual requirements, increase the cost to the manu-
facturer and customer alike, as the manufacturer has to
respond to each question separately, rather than return the
tender together with his standard equipment specification.
Turnkey projects can often involve the manufacturer in a
great deal of expense, often amounting to many thousands
of pounds for the production of drawings and costings to
submit with the tender for a contract which in the end he
may not get.

Maintenance

J. A. Garrett

United Bristol NHS Healthcare Trust, Horsfield Road,
Bristol BS28ED, UK

However complex, radiological equipment is no exception
to the rule that it is purchased for its capability to satisfy
the user requirements in a reliable fashion. Capability and
reliability, however, are specific design features availabic
when the equipment is installed and operated under certain
specified conditions. These conditions will include installa-
tion requirements and recommended maintenance specifi-
cations.  Maintainability is a specific design feature; it

determines how easily the maintenance specifications can
be applied. Capability, reliability and maintainability with
their associated maintenance specifications, are all
outcomes of the quality of design, manufacture, installation
and maintenance of the equipment. Systems for conirol of
quality are essential in each facet. They merit detailed
consideration when purchasing the product. When owner-
ship transfers to the user, maintenance is a cost of use and
as such a service to be purchased and managed with the
same care and attention given to the selection and specifi-
cation applied to the performance and quality of the equip-
ment itself. In the same way that the equipment purchaser
al the outset was able to consider alternative manufacturers
who could satisfy his purchase specification, likewise it is
possible to consider alternative service suppliers judged
capable of meeting the equipment supplier’s recommended
maintenance specification. Capability and reliability of the
maintenance function are quality features and therefore
equally accessible to assessment by the purchaser as they
too are a design feature of that service, whether implicit or
explicit. While the purchase of the equipment and its sub-
sequent service may be considered as two entirely separate
purchase transactions not necessarily obtainable from a
common source, clearly they must be considered together
since they have a mutual influence on each other in the
areas of documentation and training. These issues will be
explored in the light of the principles embodied in reports
published by the NCOR and Medical Devices Directorate
of the Department of Health.

Alternative finance and leasing

E. H. W. Luxton

NHS Supplies Authority, 14 Russell Square, London
WCIBSEP, UK

Health authorities normally obtain their capital for major
equipment and building purchases from allocations from
public funds. The cost of such funds is significantly less
than the cost of financing from alternative private and
commercial sources. However, in certain circumstances use
of private sector finance as an alternative to outright
purchase from public funds may represent best value for
money and facilitate cost-effective and quicker development
of new and existing services. Guidance on the scope for use
of private sector capital in the NHS was issued in October
1989 (EL{89)MBI142) and updated in April 1991
(EL(91)53). The Treasury has also issued its own guidance
on use of private sector finance. Despite the availability of
such guidance many health authorities continue to make
decisions relating to leasing or financing of equipment
which represent poor value for money and which are based
on inadequate opticn appraisal.
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The metastatic survey revisited

M. V. Merrick

Departments of Radiology and Nuclear Medicine, Western
General Hospital, Edinburgh EH4 2XU, UK

Although scintigraphy, of the whole skeleton or limited to
the trunk, is still widely practised in patients with cancers
which are known commonly to metastasize to bone, there is
little evidence that this does or should affect current man-
agement. A Consensus Panel at Radiology 90 agreed that
there is no tumour in which rowtine skeletal imaging can
still be justified, although there remain many specific
indications. Evidence which has continued to accumulate
since then has largely reinforced this view. In carcinoma of
the breast additional centres have confirmed that few of the
patients presenting with stage 1 disease but who develop
metastases within 3—4 years are detected at the initial
screen, which itsell carries a not insignificant false-positive
ratc. Some papers suggest that the detection rate is
increased if SPECT is employed, but the effect of this on
the false-positive raie¢ has not yet been determined.
Although the detection rate is higher in more advanced
disease it affects management in only certain subgroups. In
carcinoma of prostate evidence now suggests thal bone
scintigraphy is necessary only in patients with prostate-
specific antigen levels over 20 ng/ml, to determine the extent
of skeletal involvement. In other tumours indications have
become more specific and complex.

The role of bone scan in trauma

I. Fogelman

Nuclear Medicine Department, Guy’s Hospital, St Thomas
Street, London SE19RT, UK

The isotope bone scan provides a convenient means of
evaluating the whole skeleton and is exquisitely sensitive for
lesion detection. 1t is particularly helpful in clarifying cases
of bone trauma where a fracture is suspected e.g. a
scaphoid injury with typical clinical features, yet negative
X rays. The bone scan has been extensively used to assess
sports injuries, e.g. to evaluate lower limb pain, and differ-
entiate stress fractures from other causes of pain such as
shin splints. An accurate diagnosis can greatly affect the
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management of these cases. The bone scan also has a role

to play in the evaluation of non-accidental injury of
childhood.

Clinical high resolution skeletal SPET in 8 min utilizing a
multidetector gamma camera

J. R. Buscombe, C. E. Townsend, K. Kouris, G. Clarke,
P. H. Jarritt, S. Mahmood and P.J. Ell

Institute of Nuclear Medicine, UCMSM, Middlesex
Hospital, London WIN84A, UK

The purpose of this study was to assess the ability of a new
whole body multidetector gamma camera system (Toshiba
GCA 9300A) to produce clinical high resolution skeletal
single photon emission tomography (SPET) with an 8 min
acquisition. 23 patients in whom there were clinical indica-
tions for skeletal SPET were imaged with the Toshiba GCA
9300A system using high resolution parallel hole collima-
tors and continuous rofation acquisition mode; projections
were binned at 60 steps, matrix size was 128 x 128 corre-
sponding to a 3.2mm pixel size. In five patients three
acquisitions were performed for 8, 16 and 32 min. Recon-
struction was performed with Butterworth prefiltering and
a Shepp and Logan backprojection filter. Images were
displayed in transaxial, sagittal and coronal views. 8 min
skeletal scintigraphy demonstrated goed localization of
both benign and malignant pathology. There was no
clinical advantage in performing 16 or 32 min acquisitions
though there was an improvement in image quality. A
multidetector gamma camera produces high resolution
skeletal SPET images within 8 min. This will enable precise
information on the localization of pathology in the skeleton
to be obtained with practical imaging times and no addi-
tional radiation burden to the patient.

The role of isotope bone scanning in patients with
footfankle pathology

M. Bengoechea and W, W, Gibbon

Department of Radiology, Cardiff Royal Infirmary, Cardiff
CF2I18Z, UK

We present the findings of a retrospective study comparing
radiography and bone scintigraphy in 96 consecutive
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patients undergoing isotope bone scanning for clinically
suspected localized foot or ankle pathology. An experi-
enced radiologist reviewed the relevant radiographs and
made a prediction as to the expected bone scan findings
“blind” as to clinical information and bone scan results. A
second investigator correlated these predictions with
reports produced by one of two radiologists experienced in
bone scintigraphy and also with the clinical outcome. In the
58% of patients with an abnormality demonstrable on
initial radiographs, bone scan predictions cotresponded
well with actual scan reports. In these circumstances the
bone scan failed to provide additional clinical infermation.

In the 42% of patients with normal initial radiographs 10% .

of bone scans revealed abnormalities of varying clinical
significance. We discuss these radiographically occult
abnormalities and the clinical relevance of our overall
results.

Radiology in the clinical management of osteoid osteoma
C. E. Huichinsen, R. W. Whitehouse, J. E. Adams and
J. M. Hawnaur

Department of Diagnostic Radiology, University of
Manchester, Manchester M13 9PT, UK

19 patients with clinical symptoms and radiographic abnor-
malities suggestive of an osteoid osteoma were referred for
CT and/or MRI. The diagnosis of osteoid osteoma was
made in 11, and involved the lower limb (five), the spine
(four) and the hand (one) and foot (one). In several patients
there was considerable delay (3 months to 6 years) between
presentation and confirmation of the diagnosis. All patients
had plain radiographs; in six there was characteristic sclero-
sis but in three the lesion was not seen. Radionuclide bone
scan (n = 9) showed increased uptake in eight. CT (r = 11)
demonstrated the nidus in nine of 10 active lesions, with
surrounding sclerosis in seven; there were linear cortical
lucencies within the sclerosis in six. To demonstrate diag-
nostic features it was essential to perform thin section CT
with appropriate targeting and bone algorithms. MRI
(7 = 4) did not demonstrate the cortical lucencies seen on
CT, but marrow oedema and parosteal soft tissue changes
were better seen on MR. The extent and distribution of soft
tissue changes and bone sclerosis differentiated csteoid
osteoma from other pathologies (stress fracture (# = 4) and
osteomyelitis (7 = 43) confirmed in the remainder of the
patients. Conclusion: In patients in whom a clinical diag-
nosis of osteoid osteoma is considered, a radionuclide bone

scan is imperative, even if radiographs are normal, since

this will localize the area of increased uptake. This can then
be scanned using an appropriate high resolution CT tech-
nique which will confirm the diagnosis and localize the
nidus pre-operatively. MRI should be reserved for patients
in whom the differential diagnosis between osteoid

osteoma, trauma and infection remains uncertain, and in
whom the increased sensitivity of MRI to soft tissue
changes may be helpful.

Metastatic disease and the equivocal bone scan: the value
of magnetic resonance imaging

F. Aitchison, F. W, Poon, H. W. Gray, A. W. Forrester
and D. Hadley

Department of Radiology. Glasgow Royal Infirmary,
Glasgow G31 2ER, UK

We studied 45 consecutive patients referred to our depart-
ment in a 6 month period with known primary malignancy
and back pain in whom the isotope bone scan was reported
as equivocal. All patients had abnormal isotope uptake
localized to the spine. 12 patients (12/45} were shown to
have bony metastases on plain X ray. In the remainder,
X rays showed normal or benign appearance and magnetic
resonance imaging of the spine was offered. 24 patients
underwent MRI examination which showed vertebral
metastases in 11 (11/24). MRI is a useful, non-invasive,
complementary investigation for evaluation of patients
known to have malignant disease and suspected of having
vertebral metastases on bone scan.

A study of two anti-CEA monoclonal antibodies for
immunoscintigraphy of small cell lhang cancer

M. L. Wastie, C. H. Macmillan, A. C. Perkins and
D.A. L. Morgan

Clinical Oncology, Nuclear Medicine and Radiology
Departments, General and University Hospitals,
Nottingham, UK

21 patients with histologically diagnosed small cell lung
cancer underwent immunoscintigraphy with one of two
radiolabelled anti-CEA monoclonal antibodies (Mab). 10
patients received Mab F6 labelled with indium 111 (Oris
Industrie, France) while 11 patients received BW341/26
labelled with technetium 99m (Behringwerke, Germany). 38
sites of disease were identified by clinical examination, chest
radiography or other relevant investigations. Serum CEA
concentration was measured in 19 patients and was raised
in three. Tumour was imaged in 13 patients corresponding
to 18/38 known sites of disease. Seven out of the 10 patients
imaged with "'In antibody were positive (9/18 sites) and 6
of the 11 patients imaged with *Tc™ antibody were positive
(9/20 sites). The *Tc™ antibody did not offer any clear
advantage over the '"In antibody. All three patients with
raised serum CEA levels showed positive images as did
eight of the 15 paticnts with normal CEA levels. Although
routine use of anti-CEA antibody in patients with smaltl cell
lung cancer is not advocated, immunoscintigraphy
warrants further study using more specific antibodies.
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The current role of diagnostic and interventional bronchial
angiography

D. M. Nichols

Department of Radiology, Raigmore Hospital, Inverness
23U, UK

Selective angiography of the bronchial arteries in Man was
first performed in 1964 by Viamonte, only 10 years before
bronchial artery embolization for the treatment of massive
haemoptysis was first described by Remy. Further expen-
ence since then has greatly increased our understanding of
the pathophysiology of the pulmonary circulation. Diag-
nostic angiography of the systemic supply to the lungs is
helpful: (a) in sequestration and scimitar syndrome; (b) in
chronic pulmonary artery obstruction, congenital or
acquired; {c} in arteriovenous malformations; (d) in the
investigation and treatment of severe haemoptysis. Thus a
thorough exploration may require seeking (where appro-
priate) a patent ductus arteriosus, anomalous aortopul-
monary feeders, the bronchial arteries themselves, and
transpleural feeders from interior phrenic, internal mam-
mary, thyrocervical and axillary arteries. Massive haemo-
ptysis usually arises from the enlarged systemic circulation
in damaged lung as in tuberculosis or bronchiectasis.
Where surgery is contraindicated because of bilateral
disease or poor respiratory reserve, and where medical
management has failed, embolization offers an 80% chance
of stopping the bleeding. The complication rate is low but
extreme care musi be taken to avoid any spinal artery
feeders. Embolization may also have a role in the manage-
ment of recurrent non-life-threatening haemoptyses.

Preliminary experience with the Palmaz coronary artery
stent

M. R. Rees, U. M., Sivananthan and S. P. Verma
Killingbeck Cardiac Research Unit, Killingbeck Hospital,
Leeds LS146UQ, UK

14 patients were treated by the placement of Palmaz

coronary stents in 15 vessels. Stent placement was carried
out either because of acute re-occlusion following angio-
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plasty or severe dissection, with the exception of two cases
in which stents were placed electively because of recurrent
re-stenosis following angioplasty. A total of 16 stents were
placed (LAD 10, circumflex 1, RCA 5). Complications were
experienced in one patient in which the sfent and balloon
could not be passed through the stenosis and the stent
could not be withdrawn into the guiding catheter. In this
case the stent was expanded proximally in the artery.
Following stent placement all the patients were followed up
by frequent clinic visits and re-angiography and thallium
scanning at 3 months. All patients were placed on Warfarin
for 3 months. One patient had acute re-occlusion of the
stent despite being placed on Warfarin and this was
successfully re-opened. Two patients had to undergo
further angioplasty (for re-stenosis, 1, distal disease, 1). In
the case of the patient with distal disease, a second stent
had to be placed. Patient follow-up data and results of re-
angiography are presented.

Observer variability of contrast echocardiography for the
detection of patent foramen ovale

8. I. Cross, L. Thomson, S. Evans, H. 8. Lee and K. P.
Jennings

Cardiclogy and Hyperbaric Medicine Depariments,
Aberdeen Royal Infirmary, Aberdeen AB9 2ZB, UK

There is increased interest in the use of contrast echocardio-
graphy for the detection of patent foramen ovale, both in
patients with unexplained stroke and divers with decom-
pression sickness. The interpretation of individual scans is
very subjective. We have assessed the inter- and intra-
observer agreement on a consecutive series of contrast
echocardiograms. 100 subjects were studied. Agitated saline
contrast was injected rapidly into an antecubital vein
during imaging of an apical four chamber view of the heart.
All injections were recorded on video tape. Four observers
subsequently reviewed the recordings independently, on
two occasions each in a darkened room. Only the last
injection for each subject was displayed. Repeated observa-
tion of an injection was allowed. The kappa statistic for
intra-observer variability for each of the four observers was
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0.95, 0.91, 0.90 and 0.88 {a vaiue of | implics complete
agreement betweeen an observer's two interpretations). The
inter-observer variability (95% CI), using the proportion of
agreement method, was 0.78 (0.72-0.84) and 0.91 (0.87-
0.93) for the presence and absence of patent foramen ovale,
respectively,. We conclude that contrast echocardiography
when used for the detection of patent foramen ovale is
subject to clinically acceptable inter- and intra-observer
variability.

Functional parameters for the right ventricle evaluated by
magnetic resonance imaging in patients with single lung
transplantation ’

C. 8. Richter, R. H. Mohiaddin and D. B. Longmore
Magnetic Resonance Unit, Roval Brompiton National Hear:
and Lung Hospital, London SW3 6NN, UK

Purpase: Qualitative and quantitative assessment of flow in
the main pulmonary artery {MPA) and superior vena cava
(SVC) in patients with chronic lung disease, before and
after single lung transplantation. Materials and methods:
Cine magnetic resonance imaging with velocity mapping
was used to study 13 patients before and 16 patients after
lung transplantation. Eight normal subjects with dobuta-
mine induced tachycardia were studied for comparison.
Resufts: Despite the slower heart rate in the post-transplant
patients 91+ 12/min compared with the pre-transplant
group 101+ 12/min (p < 0.001), MPA flow (mean +5D) in
the first group 3.09 4 0.64 I/min/m? was significantly higher
" than in the second group 2.91+0.41 /min/m? (p < 0.05).
SVC flow in the post-transplant patients 1.21 +0.32 l/min/
m?® was higher than in pre-transplant patients 1.02+0.26 I/
min/m? (p < 0.001). The SVC flow in all but three pre-
transplant patients showed a forward systolic peak with
absent or reverse flow during diastole. The three patients
showed a biphasic curve with a dominated diastolic peak.
In all post-transplant patients the flow curve showed a
systolic and a diastolic forward peak and a ratio
(1.414+0.62) similar to that of controls (1.39+0.33)
matched for heart rate (96 + 13/min). Conciusion: A signifi-
cant improvement of MPA and SVC flow after lung trans-
plantation was demonstrated with magnetic resonance
imaging owing to a decreased vascular resistance which
could be useful to monitor right ventricular performance
after lung transplantation.

The value of coronary angioscopy in coronary angioplasty
M. R. Rees, U. M. Sivananthan and S. P. Verma
Killingbeck Cardiac Research Unit, Killingbeck Hospital,
Leeds LS146UQ, UK

Coronary angioscopy was carried out in three patients
using a new disposable angioscope, designed to be delivered

to the coronary arteries via standard coronary angioplasty
guiding catheters. The device is 4.5 french in diameter and
can be passed over an (.14 diameter coronary guide wire. A
clear field is obtained by dilating a smali latex balloon
attached to the angioscope and flushing clear fluid through
the scope at a rate of 30-600 ml/min. The fibre is moveable
and can be passed down the artery even when the balloon is
inflated. Angioscopy with this instrument appears to give
cleaner and more reliable imaging than iwo other devices
tested. Angioscopy was carried out in conjunction with
coronary angioplasty in the three patients, documenting the
discase before and after angioplasty. In all three cases a
coronary stent was deployed and the angioscopic findings
were used to determine the site of stent placement as well as
confiming that satistactory stent deployment had
occurred. The angioscopic findings also contributed to the
decision making process in deciding to place the stent.

Various manifestations of hypertrophic cardicmyopathy on
ultrafast computed tomography

T. Sekiya and M. Karikomi

Department of Radiology, Kyoun-do Hospital, Tokyo 101,
Japan

Ultrafast computed tomography (UFCT), which is a new
type of computed tomography based upon electron beam
technology, was performed in 28 patients with hypertrophic
cardiomyopathy, using an Imatron C-100. Images were
assessed on variability of left ventricular hypertrophy, the
pattern of left ventricular contraction, right ventricular
hypertrophy, dilatation of the left atrium and thickening of
the mitral valve. The long-axis and short-axis views of the
left ventricle were obtained by sluing the patient’s table.
40 ml of non-ionic contrast material was administered
intravenously, using a mechanical injector for each study,
and typically three studies were required for one patient. 14
of 28 patients (50.0%) had asymmetric septal hypertrophy
(ASH), five (17.9%) had diffuse hypertrophy, and nine
(32.1%) had apical hypertrophy. In 10 patients with ASH
and two with apical hypertrophy, non-hypertrophied
segmenis in end-diastole showed vigorous contraction, 15
patients showed homogeneous left ventricular contraction,
and one showed partial apical contraction. Right ventri-
cular hypertrophy was noted in 12 patients (42.9%), dila-
tation of the left atrium in 13 patients {(46.4%), and mitral
valve thickening in three (10.7%). UFCT was useful in the
evaluation of apical hypertrophy, right ventricular hyper-
trophy and left atrial dilatation, which could be difficult to
obtain with echocardiography.
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MR imaging of heart after correction of tetralogy of Fallot
U. M. Sivananthan, . Waller, J. Ridgway, K. Bann,

D. Walker and M. R. Rees

Cardiac Radiology/MRI Unit, Killingbeck|St James's
University Hospital, Leeds LS14 6UQ, UK

The purpose of this study was to assess the function and
anatomy of right ventricle, outflow tract, and pulmonary
arteries using MR imaging in patients who had correction
of tetralogy of Fallot 10 years previously, in conjunction
with echocardiography. 14 patients were studied (eight
males and six females), with an age ranging from 13 to 19
years. There were two groups: the first group (eight
patients) consisted of patients who had extensive right
ventricular cutflow tract/resection with Gortex patch, and
the second group (six patients) consisted of resection with
or without pulmonary valvotomy. Right ventricular dimen-
sions were assessed using spin echo images and then systolic
and diastolic volumes were assessed using contiguous
gradient echo images. 1n all patients the right ventricle was
enlarged and the average election fraction was 50%. The
regurgitation fraction and gradient across the pulmonary
valves were assessed using phase encoded flow mapping,
and the results corresponded with echocardiography. There
were four peripheral pulmonary artery stenoses which were
not detected by echocardiography. There were two residuai
septal defects. There were three other associated cardiac
anomalies. We found that MR imaging allowed quantita-
tive and anatomic insight of the heart in patients who had
correction of tetralogy of Fallot, thus supplementing the
clinical and echocardiographic evaluation of the patient.

Feasibility of left ventricular aneurysm resection assessed
using tomograpbic radiopuclide ventriculography

M. J. Metcalfe, M. Y. Norton, S. Cross, K. Jennings and
S. Walton

Cardiac Department, Aberdeen Royal Infirmary,
Foresterhill, Aberdeen AB9 278, UK

1t is now established that patients with dyskinetic aneurysms
are much more likely to benefit from aneurysm resec-
tion than patients with akinetic aneurysms. We have,
therefore, developed a new method of acquiring multigated,
tomographic, radionuclide ventriculograms which are able
to assess both the anatomy and the extent of the “back-
ward” stroke volume into the aneurysm. From this latter
measurement, a prediction of the improvement in overall
stroke volume following resection can be made. Imaging
using the Aberdeen Sector Scanner and processing using a
dedicated small computer takes 20 min and 30 min respec-
tively, allowing the technique to be used routinely. 20
consecutive patients with ventricular aneurysm and 10
controls were compared. The mean age of the patients was
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57 (90% being male) and the mean age of the controls was
55 (70% being male). In eight patients, simulated resection
improved the stroke volume by less than 10%, in eight
patients by 10-20% and in four patients by > 20%. No
control subject demonstrated any significant aneurysmal
stroke volume. This technique shows great promise in
assessing aneurysm formation and suitability for resection.

Radiology of the Churg—Strauss syndrome

Wai Lup Wong,* D. D’Cruz, A. B. Ayers and

J. Pemberton

Departments of Clinical Radiology and * Rheumatology, St
Thomas' Hospital, London SEI 7EH, UK

The Churg-Strauss syndrome is a rare disorder character-
ized by hypereosinophilia and systematic vasculilis occur-
ring in patients with asthma and allergic rhinitis. We
reviewed the radiological features in nine patients (three
men and six women), with this syndrome. All nine patients
had chest radiographs, six had CT scans of their paranasal
sinuses, three had routine paranasal sinus views, three had
hand radiographs, two had radiographs of the feet, whilst
one patient had an MR of the brain. A total of 27 chest
radiographs, eight paranasal sinus radiographs, six CT
scans of the paranasal sinuses, four pairs of hand radio-
graphs, two pairs of feet radiographs and one MR scan of
the brain were analysed. Radiological features present
included thickened mucosa and soft tissue masses within
the paranasal sinuses which in one case was associated with
bony destruction, isolated antral polyps, cardiomegaly
related to congestive cardiomyopathy owing to cardiac
granulomas, pulmonary infiltrates and multiple small areas
of white matter abnormalities in the brain on MRI.

Artefacts in the ascending aorta en computed tomography:
yet another measure of aortic distensibility?

P. Set, D. Lomas, G. Maskell, C. D. R. Flower and A. K.
Dixon

Department of Dingnostic Radiology. Addenbrooke’s
Hospital and the University of Cambridge, Hills Road,
Cambridge CB2 2QQ, UK

On modern CT systems capable of 1s data acquisition
times, the ascending aorta often appears to have a blurred
outline. It has been suggested that this new artefact arises
because of aortic wall motion during systole/diastole. Thus
the artefact might provide an indication of aortic distensibi-
lity (as on ultrasound and magnetic rescnance). The arte-
fact was evident in 48 of 53 patients undergoing routine
chest CT,; its extent was subjectively and objectively
assessed. The maximum and minimum cross-sectional
aortic areas were assessed from the margins of the blur. The
area of the blur, expressed as a fraction of the minimum
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aortic cross-sectional area, decreased with age (p < 0.001)
and was significantly smaller in the 13 patients with known
cardiovascular probiems (p < 0.05). These findings were
substantiated by the subjective gradings which showed less
marked artefacts amongst elderly patients (although this
observation did not reach statistical significance). Artefacts
were less prominent in 16 patients with evidence of aortic
wall calcification, both on subjective grading (p < 0.05) and
formal area measurements {p < 0.05). These observations
fead us to believe that this artefact is an indicator of aortic
distensibility and thus, indirectly, of cardiovascular status.

Magnetic resonance flow mapping in the thoracic aorta of
patients with aortic coarctation

R. H. Mohiaddin, P.J. Kilner, R. 5. O. Rees and

D. B. Longmore

Magnetic Resonance Unit, Royal Brompton National Heart
& Lung Hospital, Sydney Street, London SW3I6NFP, UK

Magnetic resonance imaging with velocity mapping was
used to characterize and to measure flow and is regional

Notes

distribution in the thoracic aorta of 10 patients with coarc-
tation of the aorta. 10 healthy volunteers were studied for
comparison. Flow waveforms were studied in an oblique
plane perpendicular to the ascending aorta (AA) at the level
of pulmonary bifurcation and to the descending thoracic
aorta (DA) 1 cm distal to the coarctation segment. Instan-
taneous flow was calculated from mean velocity and the
cross-sectional area of the vessel. Peak forward flow (Q,,1/
min), time-averaged flow (Q,.l/min) and DA/AA flow ratio
were measured. In the controls, @, in the AA and DA
(mean+SD) was 28.3+4.4 and 17.8+2.7, respectively. O,
in the AA was 5.6+0.8 and in the DA was 3.5+0.7, and
the ratio of DA/AA flow (@) was 0.6210.07. In patients
with coarctation, AA ; 255448 and AA @, 58412
were similar to those of contrels, while DA showed a lower
Q; 10.4£3.4 (p > 0.001), a lower @, 2.6 +0.9 (p < (.03)
and a lower DA/AA ratio 0.47+0.18 (p < 0.05) than
controls. These differences are most likely related to the
resistance imposed on flow by the coarctation and could be
an additional index for monitoring patients with coarc-
tation of the aorta.
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Videoflucroscopy in the assessment of dysphagia following
neurological disease

R. C. V. Bhatt, A. S. Ahmed, I». Chand and *V. Quemby
X-Ray Department and *Department of Speech and
Language Therapy, Sandwell District General Hospital,
West Bromwich B714HJ, UK

A significant number of patients with stroke or other
neurological disease present with difficulty in swallowing.
We¢ have examined over 535 such patients over a wide age
range in the last 3 years, using videofluoroscopy. Patients
arc examined in presence of a speech therapist initially in
the lateral and then, if necessary, in the AP projection,
starting with 1, 3 and 5ml aliquots of barium suspension,
followed by barium paste and solid food mixed with
barium paste. The average screening time is approximately
5 min. The diagnosis is often made on screening and
subsequent management techniques can also be assessed.
Videotape allows detailed analysis of the findings to be
made later. Once identified, many of the problems are
amenable to treatment by re-educating the patient using
techniques employed by speech therapists. Our findings
suggest that about half the patients are at risk of silent
aspiration. 20 patients are now able to continue with oral
feeding; two have had to go on to non-oral means; 11
patients are receiving on-going treatment; one has had
surgery and cight have died. We suggest that videofluoros-
copy has a valuable role in the assessing and planning of
treatment of patients with dysphagia.

A swallow assessment clinic: why and how

F. R. Wright and M. Ervine

Departments of Radiodiagnosis and Photography, The
Ulster Hospital, Dundonald, Belfast BTI16 0RH, UK

This 15 min VHS video programme highlights the number
of patients with a wide range of conditions in whom a
dynamic videofluoroscopic assessment of the oral, pharyn-
geal and cervical oesophageal phases of swallowing is
indicated. The need is probably greater than has been
realized 1o date. It has been shown that at least 40% of
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stroke patients, in hospital or at home, will have a swal-
fowing problem and almost half of these will be silently
aspirating, having lost their cough reflex. This number
could be 500 each year in Northern Ireland (population 1.5
million). There are also many patients with other neurologi-
cal conditicns, congenital and acquired or who have had
major throat or neck surgery who will have similar swal-
lowing difficulties. All these need assessing and some.
require training or therapy in order to reduce the risk of
aspiration pneumonia and to help manage their nutrition
and hydration. We illustrate how a swallow assessment
clinic, operated by a radiologist, a speech therapist and a
dietitian, can satisfy this need. Our videoflucroscopic tech-
nique, using a modified barium swallow, i1s demonstrated
with a variety of cases from the 400+ patients we have
examined since 1986, References arc available with the
video.

A new chair of radiology — a purpose-designed seat to
assist fluoroscopy

D. F. Martin and R. Wyatt

Departments of Radiology and Speech Therapy, University
Hospital of South Manchester, Manchester M2081.R, UK

Fluoroscopic examination of the seated patient is occasion-
ally necessary, particularly when evaluation of swallowing
is required in the patient with neuromuscular or cerebro-
vascular disease, as well as for proctography in all patients.
We have used a variety of methods, including sitting a
patient on the table foot rest or on a narrow wheelchair,
but no method has proved satisfactory. We have designed
and built a simple chair of tubular steel, which has a
padded seat and back support and a detachable foot rest.
The arm rests of the seat can be swung behind the seat to
allow access and proctography. The total cost of materials
for the seat was under £100. The seat attaches to the foot
rest of the flucroscopy table by a single central lug, which
fits a hole in the foot rest provided by manufacturers for
the fixation of other devices. Single central fixation allows
the seat to pivot about a vertical axis allowing lateral,
frontal and oblique views during assessment of swallowing
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and lateral views during proctography. The patient can be
secured within the seat by a seat belt attachment. One
particular advantage of the seat is that the foot rest can be
removed and the base and upright back of the seat posi-
tioned on a trolley, so that even the most immobile patient
can be seated securely and examined. The use of this device
allows safe and controllable examination of all patients
with swallowing disorders and allows greater comfort for
those undergoing proctography.

Patterns of colonic transit in severe intractable constipation
using oral " In-DTPA scintigraphy

J. P. Roberts, M. S. Newell, J. J. Decks, N. W. Garvie
and N. 5. Williams

Surgical Unit and Radivisotope Department, The Royal
London Hospital, London El 1BB, UK

A simple, clinically applicable method for assessing colonic
transit in constipated patients has been developed. 3.7 MBq
of "In-DTPA is taken in water on day 1. The following
day at 18 h posterior and anterior abdominal scans are
acquired and repeated twice daily until the 5th day. No
bowel preparation is used and normal diet 1s maintained
throughout. Six regions of interest (ROIs), from caecum
and ascending colon (1), to rectosigmoid colon (6), are
drawn on each colonic image. Counts from anterior and
posterior ROls are combined, and decay and background
corrected. Percentage of ingested activity in each ROI, and
faecal loss (ROI7) is calculated, and used to calculate the
geometric centre of gravity of the isotope (COG). A normal
range of COG was obtained from 16 control subjects. 33
patients with constipation were investigated and showed
three patterns of transit: (1) transit within normal range
(m = 5); (2) proximal delay {(n = 26), who showed early
delay of progression of COG ( < 3.6 at 48 h), with delayed
right colonic emptying and accumulation of isotope in the
transverse colon and splenic flexure; (3) left colenic delay
(n = 7) where progression of COG was normal at 48 h but
later showed accumulation of isotope occurring in the
descending and rectosigmoid colons. The oral scintigraphic
method enables differentiation of patterns of colonic transit
in constipated patients which may influence treatment.

Validation of region of interest drawing in oral colonic
transit scintigraphy

J. P. Roberts, M. S. Newell, C. Skinner, J. J. Deeks,
N. W. Garvie and N. 5. Williams

Surgical Unit and Radicisotope Department, The Royal
London Hospital, London EI 1BB, UK

The changing morphology of the colon during prolonged
studies of transit hinders the application of fixed regions of

interest (ROIs) for analysis. Drawing ROIs individually on
cach image was adopted to overcome this problem but in
turn may increase the subjective error in analysis. The
validity of individual ROI drawing was therefore investi-
gated. Inter- and intra-individual variation in analysis of
seven colonic transit studies was assessed. Each scan was
assessed on at least one occasion by three assessors at
intervals of 6 weeks. Each anterior and posterior scan was
divided individually into six ROIs. Corrected counts were
used to calculate the percentage of ingested activity in each
ROI and the centre of gravity of the isotope (COG).
Results from each analysis were compared using repeated
measures ANOVA. The major source of variation in analy-
sis was the between patients component (variation estimate
VE = 1.9), and the patient/time component (VE = 0.46).
Although the assessor/patient component (ie. variation
between assessors’ analysis of scans) was a significant
source of variation (VE = 0.003), it was small compared
with the other components and could be regarded as negli-
gible. Individual ROI drawing in the analysis of oral
colonic transit scintigraphy is a reliable and reproducible
technique.

Oesophageal scintigraphy in the assessment of balloon
dilatation of the oesophagus for achalasia

D. C. F. Lloyd and H. Adams

Department of Radiology, Liandough Hospital, Penarth.
South Glamorgan CF6 1XX, UK

Balloon dilatation of the distal oesophageal sphincter is
widely employed for the treatment of achalasia of the
cardia. We have used oesophageal transit scintigraphy to
assess the effectiveness of dilatation and for the long term
follow-up of patients with achalasia. Taking the whole
oesophagus as the region of interest, time-activity curves
were generated following ingestion of a 10ml bolus of a
solution of ®Tc™ sulphur colloid in the erect position. After
30's, the isotope was followed by a bolus of 100 ml of water
to produce “‘oesophageal washout”. Parameters measured
included the time taken for activity to fall below 50% of
maximum (T50), and the percentages of retained activity at
30s (B30) and at 100s (B100). The normal transit curve
was established by study of 22 healthy volunteers. Oceso-
phageal transit studies were performed in 17 patients both
before and after balloon dilatation. Mean T50 fell from 665
pre-dilatation to 25s post-dilatation, mean B30 fell from
76% pre-dilatation to 55% post-dilatation, and mean B100
fell from 43% pre-dilatation to 17% post-dilatation. Serial
post-dilatation transit studies were also performed in a
group of patients to assess the long term response to
balloon dilatation. The results are fully presented and the
usefulness and limitations of oesophageal transit scinti-
graphy in the assessment of achalasia are discussed.
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Radiology of Crohn’s disease in Asian immigrants of East
Birmingham

K. Jeyapalan, M. Belhag, P. Asquith and J. R. Ferrando
Department of Diagnostic Radiology, Alistair Frazer and
John Squire Metabolic Unit, East Birmingham Hospital,
Birmingham, UK

Crohn's disease (CD) is thought to be uncommon amongst
the Asian population. The aim of this study is to assess
whether there is any difference in the pattern of disease in
Asian immigrants. We report 20 cases of intestinal CD
from Asian immigrants who presented to our Unit since
1970. We note no difference in the diagnostic radiological
features. However, small bowel studies show that 30% of
patients with active mid small bowel disease have a disease
free terminal ileum. Barium enema studies show that 38%
of patients with colonic CID) have the disease confined to the
distal colon and the mean age of such patients is 23.5 years
(range 14 37). In white populations, discase free terminal
ileum is reported to occur in 3% of patients with CD and
localized proctocolitis is noted to be a common feature of
CD of the elderly, We feel that the above features are
atypical. Although distal colitis in Asians is commonly due
to an infective cause or ulcerative colitis, the possibility of
CD needs to be considered and investigated in unresolving
cases.

Long linear ulceration in Crohn’s Disease

P. Holland, M. Mantle and J. R. Lee

X-ray Department, Birmingham General Hospiral,
Steethouse Lane, Birmingham, UK

There are many patterns of ulceration seen in Crohn’s
colitis, and some of these are felt to be specific when
differentiating Crohn’s from ulcerative colitis. We under-
took a retrospective assessment of 106 patients (40 male, 66
female) who all had proven Crohn'’s colitis, and who had all
had at least one double contrast barium enema {DCBE) in
a period between 1977 and 1990, In particular, the sites and
extent of ulceration were noted, as well as features such as
strictures, fistulae, pseudopolyps and nodularity. These
results will be demonstrated. A particular form or pattern
of uiceration in the large bowel was noticed in seven
patients. We have called this long linear ulceration, and it
seems to be a separate, but probably related, form of
ulceration from the usual fine, shorter linear ulcers
occasionally identified in the small bowel of patients with
Crohn’s disease. We define them as being deep, long, linear
ulcers 3¢m or more in length. All seven patients affected
were young (20-30 years old) except for a woman of 45
vears. Six were female and one was male. The trangverse
colon was the commonest site (five patients), and in every
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casc there was associated extensive ulceration in the colon,
with aphthous ulcers and deep ulceration between 1-3 mm,
Three patients had repeat DXCBE at a later date and in none
was long linear ulceration seen again. Two of the three
developed a stricture, but not at the site of the linear ulcers.
The features of these ulcers will be demonstrated. Long
linear ulceration may be another pattern which when seen
will help differentiate Crohn’s from ulcerative colitis.

Peritoneal slide: an observation to identify peritoneal
adhesions

A. K. H. Hasan, A. §. McCulloch and D. J. Sinclair
Department of Clinical Radiology, Ninewells Hospital and
Medical School, Dundee DD2 1U/B, UK

Adhesion of bowel loops to the anterior abdominal wall 1s
not an uncommon finding in patients who have had
previous laparotomy. These "adhesions are usually not
confined to the region of the abdominal wall scar. Owing to
the increased trend in laparescopic procedures such as
laparoscopic cholecystectomy, there is a need to identify the
presence and logation of such adhesions. This i1s because
puncturing a fixed bowel leop by introducing a laparo-
scopic trochar into the abdomen may have grave conse-
quences. Ultrasound is a well established investigation to
look for peritoneal masses and free intraperitoneal fluid.
Using a high frequency probe (7.5 MHz) one can clearly
identify the movement between parietal and visceral perito-
neum in a normal subject during all phases of respiration.
Adhesion of a bowel loop to the anterior abdominal wall
will certainly restrict such a slide. Therefore, by observing
the peritoneal slide with real time ultrascund at the poten-
tial sites for the introduction of the laparoscopic trochar on
the anterior abdominal wall, we believe that the presence
and location of fixed bowel loops can be easily defined. A
video tape of about 2-3 min demonstrating normal and
abnormal peritoneal slide and how to locate the position of
the fixed bowel loops will be presented.

Radiological evalnation of the ileoanal (Parke’s) pouch:
should we continue to do pouchograms?

M. T. Keogan, P. A. Set, E. P. Wraight and

A. N. Freeman

Departiment of Radiclogy and Nuclear Medicine,
Addenbrooke’s Hospital, Cambridge CB2 20Q, UK

The radiological investigations of 68 patients who had a
Parke’s pouch (W type) were reviewed. Underlying diag-
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noses were ulcerative colitis (52 patients), familial polyposis
coli (11 patients) and Crohn'’s disease (five patients). 50%
of the patients had a loop ileostomy as part of a two stage
procedure. 20 patients had documented post-operative
complications. 45 pouchograms were performed, 35 of
which were routine prior to closure of the ileostomy in a
two stage procedure; one demonstrated an unsuspected
leak. 10 were obtained in patients with documented post
operative complications; in this group there were six true
positive, one true negative and three false negative results.
21 indium labelled leukocyte scintigrams were performed in
patients with symptoms of infection. 19 true positives and
two true negatives were found. Three CT scans were
obtained in patients where an abscess was indicated by
scintigraphy and CT guided drainage was performed in
two. We conclude that scintigraphy should be the first
investigation in patients with a Parke’s pouch and infective
complications, followed by CT if an abscess is suspected.
The role of the pouchogram is unclear from our series and
further studies may be helpful.

Small bowel changes following the modified Scopinaro
procedure for morbid obesity

M. Murray, G. Franks, J-C. Gazet and A. Grundy
Department of Diagnestic Radiology, St. George's
Hospital, London SWi7 00T, UK

Scopinaro (1986) described partial gastrectomy with
pancreatico-biliary by-pass for morbid obesity which
combines the advantages of gastric reduction and small
bowel by-pass without the detrimental metabolic effects of
jejuno-ileal by-pass. Between 1987 and 1991 48 patients
underwent a modified operation of truncal vagotomy,
stapled transverse gastric partition and gastro-ileal anasto-
mosis, and upper G tract contrast studies have been
performed on 24 patients. Mucosal fold thickness and
luminal diameter were correlated with time following the
procedure (range 1 50 months). There was a significant
increase in mucosal fold thickness with log(time) (p <
0.0005), and a similar significant increase in lumen diameter
with log(time) (p < 0.0044). Mucosal fold thickness and
bowel lumen calibre changes reach a plateau at 20-30
months post-procedure. This is mirrored by the patients’
weight loss which is rapid initially but also plateaus at
around 30 months. Jejunalization of the ileum is a recog-
nized feature following jejuno-ileal by-pass, but has not
been described previously following gastric reduction
surgery.

Magnetic resonance imaging following surgery for
ano-rectal anomalies

D. J. Grier, A, W. Duncan and P. R. Goddard
Department of Clinical Radiology, Bristol Roval Infirmary.,
Bristol BS2 8HW, UK

The diagnosis of ano-rectal anomalies in the newborn is
made by a combination of clinical and simple radiographic
examination. The majority of children are satisfactorily
treated on this basis. However, a small proportion of
pafients will have subsequent problems, in particular
troublesome faccal incontinence. The assessment of these
children for further management is often difficult. We
investigated the potential role of magnetic resonance
imaging in this situation. 11 patients (mean age 12 years)
were studied using a Picker Vista HP2025 0.5 T scanner. T'-
weighted images were obtained in sagittal, coronal and
axial planes. The images were assessed for pelvic muscu-
lature, the appearance of the lower bowel and spinal
anomalies. These were correlated with the clinical findings
and results of conventional radiological imaging. Abnor-
malities of the distal bowel and pelvic musculature were
most common (in seven patients each). These included
graoss rectal dilatation and deficiency of pelvic floor
muscles, particularly puborectalis. Spinal anomalies were
found in four cases, including sacral agenesis, hemiverte-
brae and a sacral lipoma. These findings are illustrated and
are discussed with reference to their effect on subsequent
management.

Congenital duodenal obstruction: diagnostic features in 53
neonates

5. Eustace and N. Blake

Radiology Department, Qur Lady's Hospital for Sick
Children, Crumlin, Dublin 12, Ireland

This study reviews the radiographic features of 53 neonates
presenting to a natienal Children’s Hospital over a con-
secutive 4 year period with congenital duodena! obstrue-
tion. In each case correlation was made between
radiographic features and subsequent findings at surgery.
Of 53 children, 27 presented with intrinsic obstruction,
owing to ducdenal stenosis in nine cases, owing (o
duodenal duplication in two cases, owing to isolated
annular pancreas in two cases and owing to the presence of
a web in one case. 26 patients presented with extrinsic
obstruction owing te malrotation; of those, 17 patients had
a high caecum with associated volvulus and bands and nine
patients presented with volvulus secondary to incomplete
bowel rotation. These results suggest that intrinsic and
extrinsic congenital duodenal obstruction occur with
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similar frequency. It highlights the role of prenatal ultra-
sound in the early diagnosis of duodenal atresia and the
specificity of the “double bubble”, “beak™, “windsock”,
and “corkscrew™ signs in accurate diagnosis.

Ultrasound in the investigation of the gastrointestinal tract
W. Kincaid, S. Ingram and R. Vallance

Radiology Departments, Gartnavel General Hospital and
The Western Infirmary, Glasgow, UK

Barium radiology of the small and large bowel involves a
substantial radiation dose to patients, many of whom are
young, often with a low index of clinical suspicion, or
requiring repeated examinations for inflammatory bowel
disease (IBD). We prospectively examined the value of
ultrasound {(US) in patients undergoing small bowel barium
studies and in patients having barium enema examinations

Notes
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for suspected IBD. Using an Acuson 128 5 MHz curved
linear array probe US was performed by a radiologist
unaware of the clinical history, immediately pricr to the
barium study. Another radiolegist performed the barium
examination unaware of the US findings. To date 37
patients have had 46 barium examinations (small bowel
enema 18, follow-through 12, barium enema 16). 18
revealed an abnormality (IBD 15, tuberculosis one, diver-
ticular abscess one, subacute obstruction one). US correctly
detected 15 of the 18 radiclogical abnormalities. Of the
three false negatives on US two examinations were difficult
owing to the presence of multiple abdominal scars. There
were two false positives on US both of which occurred at
the beginning of the study. The preliminary results suggest
that with experience US could be the first line investigation
in patients with suspected small bowel pathology and in
those with suspected large bowel IBD. This may enable
more selective use of barium radiology.
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The current status of MR angiography and flow
measurement techniques

M. A. Smith

Academic Unit of Medical Physics, University of Leeds,
Leeds General Infirmary, Leeds LS§1 3EX, UK

Magnetic resonance {(MR) flow techniques are available
which give a quantitative measurement of velocity or flow.
Velocity phase maps can be acquired in which the pixel
value is linearly related to the velocity at that point within a
vessel. Such techniques can be used to obtain measurements
at various points in the cardiac cycle. In addition, flow in
small cerebral vessels can be measured. Recently, puise
sequences have been developed to obtain a rapid display of
the velocity profiles in vessels. MR angiography gives a
gualitative assessment of flow in vessels, producing an
image which mimics X-ray angiography. The three main
categories of MR angiographic technique will be reviewed.
The first is the phase contrast method which can produce
images of either a thick section or a three-dimensional (3D)
volume where stationary tissue appears black and flowing
blood appears as a high signal. The second technique is
known as the inflow or time-of flight method, this produces
a 3D data set using either 2DFT or 3DFT. The angiogram
can then be viewed from any angle after acquisition using
compuler reconstruction. The third technique utilizes fast
imaging following an injection of MR contrast. The various
techniques will be described and their relative merits and
shortcomings will be discussed.

An evaluation of signal properties for MRI1

J. P. Bean, K. Straughan and *J. A. Lunt

Department of ElectricalElectronic Engineering, Tmperial
College, * Department of Health, London SW7 2BT, UK

The evaluation of the performance of magnetic resonance
{MR) systems can be divided into the following categories:
signal propertics, geometric properties, artefacts and MR

specifics such as T,, T, relaxation rates. MAGNET, the
Magnetic Rescnance National Evaluation Team, quantifics
an extensive set of parameters which cover the wide range
of the four groupings. The aim of the team is to assess these
properties for a selection of coils and imaging sequences.
The results of assessments are supplied to the National
Health Service to assist purchasing decisions. This paper
will address the first and most fundamental grouping,
signal properties. These are characterized by the para-
meters; the signal-to-noise ratio (SNR), and uniformity, the
distribution of signal throughout the image field. The range
of techniques to evaluate SNR will be presented and
reviewed for their efficacy, including spatial and Fourier
domain analysis. An indication will be given of the appro-
priate method to use in the presence of non-uniformity and
artefacts. The use of contour plots to characterize uni-
formity will be discussed in depth. Volumetric assessments
for head coils and surface coils will be demonstrated. The
results presented will compare a number of commercially
available systems of varying field strength and coil type,
identifying those with high SNR and uniformity values.

Radio frequency eddy current losses for an annular
conductor in MRI

D. W. McRobbie

Department of Radiation Physics, Charing Cross Hospitul,
London W6 8RF, UK

The quantitative assessment of the signal-to-noise aspects
of magnetic resonance (MR) imaging as a function of static
field strength depends upon the provision of a means of
simulating the r.f. interaction (loading) between the MR
receiver and the patient. A popular practical solution is the
use of a saline-filled test object of annular geometry within
which standard MR test objects may be positioned. The
present study provides a theoretical and experimental
framework for this type of loading. A semi-infinite model
is used to derive the induced electric field and equivalent

Congress 45

_{
_
m
w
-
=
S




TUESDAY

resistance of an annular conductor located within an ideal-
ized saddle coil. Predictions made with this model agree
well with both test object experiments and data for the
human head over the frequency range 1-63 MHz.

Applications for machine design of the use of
superconducting coils

A. 8. Hall, R. Johnston and [. R. Young

GEC Marcont Lid, Hirst Research Centre, Wembley,
Middlesex HA9 7PP, UK

The dominant sources of noise in whole body magnetic
resonance imaging are associated with the receiver coils and
the body itself. Typically, the former is dominant at low
fields (less than 0.3 T) and the latter at high. Therefore, it
might be expected that the use of superconducting coils
would be of greater value at low field rather than high. The
availability of high temperature superconducting materials
(HTSC) such as yitrium barium ¢opper oxide, which have a
critical temperature greater than that of liquid nitrogen
liquidation, offers the possibility of practical systems. Extra-
polation from high frequency results indicates that HTSC
coils at megahertz operation frequencies should have a
surface resistance, at 70K, several orders of magnitude
smaller than that of copper, which implies a substantial
increase in the intrinsic Q@ of the coil. Consequently,
receiver coil design must be reconsidered to attain the
maximum signal-lo-noise ratio and body noise dominance.
Coil geometry can be optimized for r.f. performance,
without regard for filling factor, in the conventional sense,
which is no longer an issue.

3D MR imaging—manipulation and display on an
independent console and independent workstation—a
comparative study

C. E. Hutchinson, X. P. Zhu, J. M. Hawnaur and
I. Isherwood

Depariment of Diagnostic Radislogy, University of
Manchester, Manchester M139PT, UK

The aims of this study were: (1) to compare an independent
conscle (GE DCIII) with a workstation (Sun Sparcstation
2), and (2) to compare three commercially available
software packages, “Sun vision” (Sun Microsystems Inc.),
“Analyze” (Mayo Foundation) and “MR Console™
{General Electric) with respect to their ability to display
and manipulate three-dimensional (3D) data. Magnetic
resonance (MR) imaging studies were obtained on an IGE
Vectra 0.5T MR system as 3D volume acquisitions from
patienits being investigated for underlying tumours. Parti-
cular attention was directed in these comparative studies to
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functionality and user friendliness and the capacity for
further program development. Data from each tumour
study were manipulated separately on each system. The
time required to perform each of a series of functions was
measured. A scoring system (0—4) was used to assess
perceived image quality, tumour conspicuity and quality of
viewing facilities for a variety of functions. A further
assessment of user friendliness was obtained by counting
the number of interactions required to perform each mani-
pulation. The facilities for transferring images from MR
scanner to DCIII and workstation were also compared with

-tespect to ease, speed and quality of transfer. The DCIII

has some advantages over the “Sun’ station because of its
integral relationship with the scanner. Post-processing on
the DCIII, however, was frequently slower, required more
interaction and had restrictions which did not apply on the
“Sun” station. For routine image display and diagnosis the
DCIIl performs well but, for more sophisticated post-
processing, an independent workstation is desirable.

Applications of a simple method of 3D MR image
reconstruction from regular 2D images

L. Shapiro

Magnetic Resonance Center, Strong Memorial Hospital,
University of Rochester Medical Center, Rochester, New
York 14620, UUSA

Three-dimensional (3D) imaging has been shown to be
useful in clarifying structures difficult to visualize with two
dimensional images. Three-dimensional magnetic reson-
ance (MR) imaging has a lot to offer due to MRI's remark-
able ability to distinguish between soft tissues. Software has
been developed that will transfer and refermat regular 2>
MR images from a General Electric (GE) SIGNA Scanner
in such a way as to enable them to be displayed in three
dimensions on a Sun workstation. The equipment and
software needed for a 3D imaging system is described. This
3D imaging system has been applied to MR angiography
using GE’s flow-sensitive sequences. This system has also
been used to view cartilage of the patello-femoral articu-
lation in the knee. Clinical examples are illustrated.
Routine GE pulse sequences were used, although special
parameters were used to obtain good contrast between the
tissue of interest and other tissues. Limitations of 3D
imaging have arisen from non-uniformity of the images and
from the great sensitivity of MR to internal signal differ-
ences in individual tissues. Possible solutions to these prob-
lems and improvements in the fechniques are discussed.
This technique, when used to complement 2D images, helps
the radiologist to visualize and, more importantly, to
convey to other doctors, complex relationships of patho-
logy and normal structures.
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The phase-inverting harness; a new method of dual surface
coil imaging

D. Dobson and N. R. Moore

MRI Centre, John Radcliffe Hospital, Headington, Oxford
OX39DU, UK

Local receive-only surface coils are widely used in magnetic
resonance to image the spine and many joints. The increase
in the magnitude of signal received improves spatial resolu-
tion and reduces examination time. However, the signal
intensity from planar coils is not uniform and diminishes
rapidly beyond the radius of the coil. We have developed a
system using the dual coil adaptor to link two r.f. matched
and tuned coils. These can be placed anterior and posterior,
or lateral to the area of interest. In order to overcome the
180° phase shift experienced by the opposed coils, which
would otherwise lead to signal cancellation at the mid-point
of the imaging volume, a length of cable, equal to half the
wavelength at the resonant frequency, is added to the
circuit. This results in even signal distribution across the
imaging volume. We have used this system to image the
shoulder, wrist and brachial plexus. Examples of these
applications will be demonstrated, including the efiect of
removing the phase harness. This simple device expands the
range and applications of existing surface coils with
minimal cost implications.

APT—bard pulse trains for fat suppressed MRI at 0.5 T
T. W. Redpath and S. C. Wayte

Departments of Clinical Physics and Bicengineering,
Walsgrave Hospital, Coventry CV22DX, UK

Fat suppression can be achieved by the use of frequency
selective r.f. excitation applied at the fat frequency, which is
shifted by about 3.5ppm from the water resonance for
proton magnetic resonance imaging (MRI), or about 74 Hz
at 0.5T. The effect can be achieved either by applying a
single r.f. pulse, shaped to tailor its spectral content, or by
applying a string of hard pulses. A number of groups have
used binomial hard pulse trains (e.g. 121, 1331, 14 641) to
saturate fat selectively, with limited success. Such pulse
trains are probably of limited value in MRI, as the lower
order trains do not have a flat null response around the
water frequency, while the higher order trains have a very

sharp response at the fat frequency. Thus the desired effect
of the sequence is degraded by relatively small static field
errors. Significantly better results can be achieved by hard
pulse trains (APT, for Cockneys) specifically designed for a
flat response at both the water and fat resonances. APT has
some significant technical advantages over tailored single
pulses. Good results have been achieved in imaging the
orbit at 0.5T. Unlike short tau inversion recovery, fat-
suppressed T,-weighted images unambiguously enhance
signal from tissues which take up paramagnetic contrast
agents.

Magnetization transfer imaging of the brain

C. I. Baudouin, J. V. Hajnal, A, Qatridge, J. M. Pennock
and L. R. Young

NMR Unit, Department of Diagnostic Radiology, Royal
Postgraduate Medical School, Hammersmith Hospital,
DuCane Road, London WI120HS, UK

Magnetization transfer (MT) imaging is a technique
involving the application of off-resonance pulses to saturate
the macromolecular pool of spins invisible on nuclear mag-
netic resonance imaging. The aim of this study was to
assess the effects of such saturating pulses on the images
obtained from volunteers and patients with intracranial
lesions. Methods: Imaging was performed at 0.15and 1.0 T,
23 patients with intracranial lesions (13 neoplasms, five
infarcts, three haemorrhage, two other) were imaged. Off-
resonance saturating pulses were incorporated into short
and long time to repeat (TR) spin echo, and short and
medium TI inversion recovery sequences. Results: The
application of off-resonance pulses results in loss of signal
from normal grey and white matter with reduction of both
available magnetization and measured 7,. Pathological
tissues show varying amounts of MT. Saturating pulses
cause little signal loss in cystic tumour components and
haemorrhage. Solid tumour, oedema and infarction are less
affected than normal tissue. This results in increased
conspicuity of lesions particularly with sequences such as
the MT-single tan inversion recovery sequence which
exploit T, changes as well as loss of available magnetiza-
tion. Conclusion: Pathological tissues show varying
amounis of magnetization iransfer. Sequences can be
designed to exploit these effects and can result in increased
lesion conspicuity.
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Combined Chemotherapy and Radiotherapy— Promises and Problems

9.00-10.15

Combined Chemotherapy and Radiotherapy — Promises and

Problems
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Combined chemotherapy and radiotherapy in non-small cell
lung cancer

M. H. Cullen .

Birmingham Oncology Centre, Queen Elizabeth Hospital,
Birmingham B152TH, UK

The standard treatment for localized, inoperable non-small
cell lung cancer in the UK, and most of the rest of Europe,
is with radiotherapy. Fewer than 5% of cases achieve long-
term survival with the vast majority of patients dying with
distant metastases and local recurrence. The need for effec-
tive systemic treatment is clear. Until recently the activity
of chemotherapeutic agents has been insufficient for serious
consideration as potential adjuncts to radiotherapy.
Furthermore the toxicity, in an elderly population, has been
prohibitive. However, there are now a handful of drugs
(cisplatin, vinblastine, ifosfamide, mitomycin C} which,
having been tested in more than 100 cases, demonstrate
obiective responses in 20% of cases or more. Combinations
of these seem reliably capable of producing partial and
complete remissions in around 50% of patients. Improve-
ments in anti-emetic therapy have significantly enhanced
the potential use of drugs like cisplatin and ifosfamide in
non-curative chemotherapy settings. Hence the current
interest in combined modality therapy for non-small cell
lung cancer. Two studies reporting survival benefit in
randomized trials have recently appeared. In cne case
(CALGSB trial), the trial was discontinued on the basis of a
significant difference between the chemotherapy plus radio-
therapy arm and the radiotherapy alone arm on group
sequential analysis. No estimate of the degree of benefit can
be made when trials are analysed in this way. In the other
trial (from France) the original report was negative. Later
analysis demonstrated a modest survival advantage for the
combined arm. In both trials the response rate to chemo-
therapy was low and no mention is made of symptomatic
improvement. There is an urgent need for more secure
answers to this question and at least one UK trial (the MIC
trial) is attempting to address it, and will be discussed.
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Adjuvant and adjunctive chemotherapy in head and neck
cancer: a meta-analysis

S. El-Sayed and N. Nelson

Radiation Oncology and Epidemiclogy and Biostatistics,
Manitoba Cancer Treatment and Research Foundation,
Winnipeg, Manitoba, R3E 0V9, Canada

Despite 43 prospective randomized studies published in the
literature and 30 vears of research, the value of adjuvant

. and adjunctive chemotherapy in head and neck cancer

remains controversial. Many overviews of the published
literature have been previously published and presented,
but none of these have included all the published literature.
Here we review the 43 prospective and randomized studies
which have been published to date and address the question
as to the value of chemotherapy. These studies have been
very extensively reviewed to check whether their design
complied with the criteria for a prospective randomized
study. Before arriving at the final number of 43 prospective
randomized studies, many studies were excluded owing to
irregularity in the design and failure to comply with the
criteria for meta-analysis. Mantel Haenszel summary
analyses were used to obtain the relative risks of side-effects
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in the radiotherapy plus chemotherapy group from the 43
studies. it was fairly obvious that the addition of chemo-
therapy has indeed significantly increased the morbidity as
well as the chance of tumour response to treatment and the
local control of the tumour at 2 years. Surgery and a
schedule of radiation did not seem to impact on the overall
outcome from the treatment. Overall, the addition of
chemotherapy did significantly improve the 5 year survival
rate, but that improvement was found to be due to simul-
taneous chemotherapy alone rather than any other sched-
uling of chemotherapy (Figs 1 & 2). Further-analyses will
be presented.

interrupted hyper-fractionated radiotherapy with
concomitant chemotherapy for bulky, incperable Ewing’s
sarcoma

D. Spooner, *A. Cassoni and M. Sckal

Queen Elizabeth Hospital, Birmingham 15, *Middlesex
Hospital, London, WCI and T Nottingham General
Hospital, Nottingham, UK

In an attempt to avoid a large interval between doses of
cytotoxic drugs when conventional radiotherapy is given
for Ewing’s sarcoma, we have followed a regime piloted by
the German CESS 86 protocol. Cytotoxic chemotherapy is
given for the first 3 days, together with radiation therapy of
2240 ¢Gy m.p.d. in 14 fractions { x 2 per day, separated by
6 h). This is repeated 3 weeks later and at 6 weeks 1600
c¢Gy m.p.d. is given in 10 fractions over 5 days. 11 patients
were treated and followed for a median follow-up period of
27 months; i0 patients had large inoperable pelvic pri-
maries, and one had a large, inoperable skull tumour. The
acute toxicity was minimal. Late results: one severe cuta-
neous fibrosis; one iliocaecal stenosis; one local recurrence
(at 3 months) and three progressive distant disease. Qur
pilot study has demonstrated the feasibility of the above
regime. Careful monitoring of late toxicity is required.

Acute toxicity study of synchronous chemotherapy and
radiotherapy as adjuvant treatment after primary surgery in
early breast cancer

I. N. Fernando, H. T. Ford, S. Ashley and T.J. Powles
Depariment of Radiotherapy/Breast Unit, Royal Marsden
Hospital, Sutton SM25PT, UK

We are presently undertaking a randomized study of
neoadjuvant vs. adjuvant therapy for early stage breast
cancer. In both arms of the study patients received post-
operative radiotherapy and synchronous fuil-dose chemo-
therapy with no dose modification, except for haematolo-

gical toxicity. We now present the results of a prospective
study comparing the acute toxicity profile of this group of
patients {Group (A)) with a similar group treated with
radiation alone (Group (B)). Our results have shown no
significant difference in the acute skin toxicity with 46 of
the 58 (79%) patients in Group (A) developing a mild/
moderate skin reaction compared with 37 of the 50 (74%)
patients in Group (B). 12 of the 58 patients (21%) in Group
(A) developed a moderate/severe reaction compared with
13 of the 50 patients {26%) in Group (B). The main factors
relating to the severity of the acute skin reaction have been
examined and appear to be due to the radiotherapy tech-
nique and are discussed further. Out of 58 patients four
(6%) developed symptomatic radiation pneumonitis in
Group (A) but responded to a short course of steroids and
had no permanent deficit, No patients have developed
neutropenic septicaemia. We conclude that synchronous
chemotherapy and radiotherapy has an acceptable acute
toxicity profile.

Metastatectomy in patients with soft tissue sarcoma
M. H. Robinson, M. Shepherd and E. Moskovic
Department of Radiotherapy, The Royal Marsden
Hospital, London SW36JJ, UK

Between 1970 and 1990, 220 patients with seft tissue
sarcoma referred to the Royal Marsden Hospital Sarcoma
Unit have developed lung metastases. Of these, 44 patients
(median age 32 years) have been treated by metastatec-
tomy. The commonest histologies were malignant fibrous
histiocytoma (10) and synovial sarcoma (8) and extremity
the commonest site. Mean time to lung metastasis was 934
days. The mean number of metastases found at surgery was
two (range 1-15) and 22 patients had one. On nine occa-
sions motre lesions were present than were discovered pre-
operatively and on three occasions fewer. Surgical compli-
cations were minor apart from one pulmonary embolus and
one post-operative death following tumour embolus into
the middle cercbral artery. 14 patients received adjuvant
chemotherapy and one patient received radiotherapy to
unresected disease. Lung was the first site of relapse in 22
patients. All nine patients with bilateral resections relapsed
in lung. Although the metastasis-free interval following
primary treatment of both groups was the same overall,
5 year survival and survival from development of lung meta-
stasis (50% vs. 20%) was better in those undergoing thora-
cotomy and was not related to the number of metastases
resected or disease-free interval. On multivariate analysis of
all 220 cases, the use of lung resection was the most
important factor determining survival of those with lung
metastases (RR 0.2) with age < 40 and extremity also
important.
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Combined Chemotherapy and Radiotherapy— Promises and Problems

Measurements of platinmm wptake in head and neck
tumours using X-ray fluorescence

A. El-Sharkawi, tF. Al-Sadhan, *A. W. Seaby,

*C.J. Evans and *J. Dutton

Department of Radiotherapy and *Medical Physics,
Singleton Hospital, Swansea SA280QA4, UK and
tDepartment of Physics, University College of Swanseu,
Swansea, SA2 8PP, UK

Platinum is the basis of the first inorganic compound to be
used widely in cancer chemotherapy. Quaniification of the
platinum concentration in tumours would be of value in
evaluating the pharmaco-kinetic behaviour of the drug and
achieving a better therapeutic ratio. Platinum can be
measured in vive by X-ray fluorescence using excitation
sources of either "Co or, more recently, *T¢”. Initially, the
“Co source and a planar hyperpure germanium detector in
a 90° scattering geometry were used. Whilst successful in
measuring the platinum concentration in the kidneys, this
scatlering geometry was found in practice to be difficult to
use for measurements about the head and neck. A new
instrument was consequently developed in which an
annular ®T¢™ source was used in a 180° scattering
geometry with the same planar detector. The results of an
initial clinical study of patients with head and neck tumours
indicate the benefit obtained in using this new arrangement.
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MRI of osteosarcomas and Ewing’s sarcomas: the potential
of dynamic Gd-DTPA scanning for quantifying the
chemotherapy response

R. Maas, M. Beese, M. Reuter, V. Nicolas, *U. Heise,
K. Winkler and §G. Delling

Department of Radielogy, ¥Clinic of Orthepaedics, tClinic
of Paediatrics and §Institute of Bone-Pathology, University
Hospital of Hamburg, 2000 Hamburg 20, Martinistreet 52,
Germany

Chemotherapy of osteosarcomas and Ewing’s sarcomas has
developed tremendously during recent years. After pre-
operative chemotherapy the tumour may be resected
locally. It remains a diagnostic challenge to answer the
question as early as possible during pre-operative chemo-
therapy whether the tumour is responding or not, so that
the treatment modalities can be intensified. During the last
5 years we examined 45 osteosarcomas and 22 Ewing’s
sarcomas with magnetic resonance imaging at 1.5T. Of
these, 16 osteosarcomas and six Ewing’s sarcomas had a
follow-up study for a 2-5 month period. They received a
dynamic Gd scanning, which consists of one slice which is
scanned repetitively in rapid succession using a T,-weighted
spin-echo sequence. Gadolinium-DTPA is given as a bolus
immediately after the first scan. Quantification 15 done by
means of an ‘*‘irregular region of interest” (ROI). A
phantomn was introduced as a standard. The time-intensity
diagram prior to treatment reflects the significant increase
and high signal intensity level, indicating a hyperperfusion
of a malignant tumour. During chemotherapy perfusion
decreases and correspondingly the signal intensity declines.
If the intensity decreases by more than 20% relatively to
the baseline examination after 4 or 6 weeks, the pathologist
will find less than 10% of residual tumour viability after
completion of the chemotherapy. This indicates a response.
The diagnostic accuracy lies between 85 and 90%. There-
fore dynamic gadolinium-DTPA scanning seems to be an
excellent tool for a reliable and non-invasive quantification
of tumour response during pre-operative chemotherapy.
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The role of hysterosalpingography in the evaluation of
infertility—a clinical audit

M. Callaghan and D. McQueen

Department of Radielogy. and Department of Obstetrics
and Gynaecology, Western Infirmary, Glasgow GI16NT,
UK

We have performed a retrospective study of 112 patients
who presented for the investigation of infertility, over a
5 year period between 1986 and 1991. All patients had
primary or secondary infertility for greater than 2 years.
Ovulation and semen analysis had been shown to be satis-
factory. In patients who also underwent laparoscopic
hydrotubation these results were compared. Hystero-
salpingography was performed without pre-medication, with
up to 20m] of non-ionic contrast using Leech-Wilkinson
cannula, Foley or Harris catheter, under fluoroscopic
controf. Laparoscopic hydrotubation involved laparoscopy
under general anaesthesia, with pneumoperitoneum and
assessment of tubal anatomy. Patency was established by
visual inspection of the tubes after trans-cervical injection
of dye (methylene blue). The radiological and laparoscopic
findings were compared and the cost of each type of
investigation was also calculated. Results and implications
for the rationalization of the management of the infertile
patient will be discussed.

Observation of significant abnormalities on lumbar spine

radiography

J. Fowler, P. Tyrell, J. S. Millar, J. F. Leahy, K. Patel,

J. A. Hill and A. M. Davies

Department of Radiology, Birmingham General Hospital,
Birmingham B46NH, UK

In the past some publications have advocated limiting the
routine lumbar spine series to a single lateral film to reduce
the departmental workload and radiation dose to the
patient. Series have been quoted in support of this idea in
which the prevalence of significant abnormalities was
extremely small. The purpose of this study is to determine
what proportion of significant abnormalities are detected
on the antero-posterior (AF) and lateral films when viewed

separately in a series of cases where the prevalence of
abnormalities was artificially increased to an unknown
level. Five radiologists of varying experience were required
te report separately on the AP and lateral lumbar films of
300 cases in which randomly included were nine cases with
a disc infection, 14 with a metastasis and seven cases with
an inflammatory spondylitis. At a later date the radiologists
repeated the exercise, reviewing all the films together.
Analysis of the observations was performed. As might be
expected in such a study the false positive rate was rela-
tively high, particularly in the least experienced radiolo-
gists” responses. Nevertheless the overall results show that
the majority of early inflammatory spondylitis cases will be
missed on a solitary lateral film as will many of the meta-
stases. Conversely fractionally more of the infections were
observed on the lateral film than on the AP. Further
analysis in terms of sensitivity, specificity, positive and
negative predictive values are discussed. The authors
conclude that it is preferable to reduce the overall number
of lumbar spine examinations performed than to prejudice
the detection rate of significant, albeit rare, abnormalities
by restricting the number of films obtained.

Audit—the admission chest radiograph in a sickle cell crisis
Wai Lup Wong, P. D. Holder, A. B. Ayers and

L. M. MacDonald

Department of Clinical Radiofogy, St Thomas' Hospital,
London SEI7EH, UK

A chest radiograph often forms part of the “diagnostic
work-up™ in a patient with a sickle cell crisis. This retro-
spective study assesses the diagnostic yield and suggests
some guideline indications for chest radiography in this
situation. We identified all patients admitted to St Thomas’
Hospital with a sickle cel crisis who had a chest radiograph
on admission, between 1 August 1989 and 31 July 1991. Of
the 220 admissions, 30 (14%) were excluded because of
incomplete records. The radiographs were divided into two
groups. The first group were those with radiographic
abnormalities which would have influenced the immediate
clinical management. The other group consisted of normal
chest radiographs and those with abnormalities associated
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with sickle cell disease which would have had no immediate
influence on. clinical management. The results of both
groups were analysed with respect to the clinical signs,
symptoms and age of the patients. Our study indicates a
chest radiograph is not essential in all patients admitted
with a sickle cell crisis. 1t is only required in those with
specific clinical signs. The possible savings in terms of
radiation and finance with more selective chest radiography
in these patients is discussed. Sicklie cell patients have
numerous radiological investigations during their lifetime
s0 it is vital to reduce their unnecessary exposure to
radiation,

Chest radiography for general practitioners: effects of
request review on referral patterns

A. R. Padhani, M. T. Keogan and C. D. R. Flower
Departmen: of Diagnostic Radiology, Addenbrooke’s
Hospital, Cambridge CB22QQ, UK

In order to assess the value of chest radiography for general
practitioners we prospectively reviewed 2017 chest radio-
graphs over a 10 month period. A total of 1424 patients
was rteferred to the chest clinic (requested unvetted) and
593 to the radiology department (formal comsultative
process). Referrals to the chest clinic were more likely to be
inadequate with regard to history and physical examination
(73% vs. 33%; p < 0.005} including smoking status.
Patients referred to the chest clinic were more likely to have
normal radiographs (66% vs. 53%; p < 0.005) and con-
versely were less likely to have clinically related abnormali-
ties (21% vs. 26%; p < 0.05). Patients were more likely to
be referred to the chest clinic for reassurance and for
chronic airways disease and the radiology department was
the more likely place of referral for rib fractures and for
suspected primary or secondary cancer. Abnormalities were
rare in the 10-29 year age group and when reassurance
alone was sought. Patients presenting with haemoptysis or
with symptoms of lower respiratory infection or of chronic
airways disease often had abnormal examinations.
Improved communications and the introduction of guide-
lines should promote the rational use of limited resources.

General practitioner access to radiclogy services

I. R. Brand and R. F. Bury

Department of Diagnostic Radiology and Nuclear
Medicine, Leeds General Infirmary, Leeds LS 3EX, UK

In 1981 a joint working party of the Royal College of
General Practitioners and the Royal College of Radiolo-
gists agreed that direct access to radiology services was
cssential to GPs. A postal survey was performed a decade
later to assess this ideal, involving both the local medical
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committees of the British Medical Association and local
faculties of the Royal College of General Practitioners.
Plain radiographs were found to be gemerally available
(95% +), but access to contrast examinations, ultrasound
and mammography was often limited or poor, 81% and
47%, respectively having access to barium meals and
enema, 53% 1o obstetric ultrasound, 48% to non-obstetric
ultrasound and 21% to mammography. More positively, a
number of respondents noted that where there was a good
relationship between GPs and the radiology department
limited access was open, follewing direct communication,
to all investigations available including computed tomo-
graphy and nuclear medicine. Despite the often limited
access, approximately 75% described the service as either
good or excelient. This was often unrelated to the number
of investigations available and was more likely to be related
to the quality of service provided. This was echoed spon-
taneously by quoting either long waiting lists for investi-
galions or unreasonable delays in obtaining reports.

General practitioners’ opinions on the role of barium meals
and endoscopy

L. A. Webb, M. E. Finlay, M. J. Keir, P. D. Clarke,

L. R. Gordon and J. P. Owen

Department of Radiology, University of Newcastle upon
Tyne, Newcastle upon Tyne NEI4LP, UK

A total of 676 was surveyed and 325 (48%) completed
questionnaires were returned. Difficulty in swallowing was
the only clinical reason for preferring barium studies.
Endoscopy was clearly preferred in patients aged over 20
years, for GP reassurance, prolonged symptoms, previous
similar episodes and previous gastric surgery. There were
no such preferences for barium studies. GPs had a good
understanding of the diagnostic capabilitics of the tech-
niques but some areas of poor appreciation were identified.
GPs also understood the significance of most phrases in
radiological reports but specific arecas of poor under-
standing were discovered. Treatment and specialist referral
preferences in response to radiological phrases were identi-
fied and phrases poorly understood highlighted. Only 3%
of respondents knew the radiation dose of a barium meal.

Diagnostic yield of barium enema in a district general
hospital

T. Y. K. Chan, *8. Said, *D. Ellis, I. Mootoosamy,
P.E. Thurley, N. G. Reading, J. W. Frank and C. P.
Cooper

Department of Radiology and * Medical Audit Unit,
Whipps Cross Hospital, Leytonstone, London E11, UK

The diagnostic vield of inpatient and outpatient referrals
for barium enema over a 5 month period was assessed with
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reference to the specialities and presentations. There were
320 surgical (including i1 from urology and 10 gynae-
cology), 133 medical referrals and 47 from geriatrics. 28
cases had no diagnoses specified and were excluded from
calculations. In those aged under 40 years, the overall
positive yield was 31% (16/51). Only one cancer was
detected. Of the remaining 15 positives, seven had inflam-
matory bowel disease. This contrasted greatly with the
diagnostic pattern of the over 40s age groups in whom
inflammatory bowel disease accounted for only five of the
266 positives. A large majonty (208) had diverticular
disease. There were 28 carcinomas and eight cases of
polyps. The overall diagnostic yield for the over 40s was
63% (266/421). The diagnostic yield from surgical referrals
was similar to that from medical ones, in both the outpatient
and in-patient categories. Geriatric referrals had a higher
yield mainly because of a proportionally higher detection of
carcinomas. The proportion of diverticular disease was
similar in all three referral groups. Change of bowel habits,
diarrhoea, rectal bleeding and abdominal pain were the
most frequent presenting complaints, although the presence
of an abdominal mass gave the highest positive yield (carci-
noma or diverticulitis). Clinical suspicion of diverticular
disease was confirmed in 90% of cases but this was thought
to be related to the high prevalence of the conditien. In-
patients had higher diagnostic yield in all three referrals
groups, reflecting the {requently more serious conditions
warranting admission. This study shows that the diagnostic
yield for hospital referrals was as high as 60% (282/472) of
which a great majorily were uncomplicated diverticular
disease. Inflammatory bowel disease was diagnosed in 12
patients who tended to be younger and who might benefit
from flexible sigmoidoscopy before proceeding to barium
enema if warranted, The high overall positive yield was
likely to be due to a secondary screening process whereby
general practioners’ referrals were further assessed by hos-
pital specialists who had easier access to other investigative
tools including sigmoidoscopy, radiography and ultrasound
(for abdominal mass), as well as cross-specialty
consultation.

Audit of outpatient barium services; user friendly or
friendly abuse?

J. G. Houston and N. McMillan

Department of Radiology, Western Infirmary. Glasgow
GI{6NT, UK

Over 3000 patients attend the X-ray department of two city
hospitals annuvally for outpatient barium examinations,
accounting for 15-30% of radiologists’ work. With this size
of service and the particular demands of these examinations
on patients, an audit of the appointment system and

patients’ attitudes to the service was undertaken. 100
patients, 50 from cach centre were asked to fill out ques-
tionnaires before and after their outpatient examination,
and the delays in the appointment system were quantified.
The average age was 51 years (range 1B-83 years), 61
females, 49 males, equally referred by GPs and outpatient
clinics. 40% of patients arrived late for their appointment;
delays in public transport and insufficient parking were
possible causes. 60% are taken within 15 min of their
appointment. The level of information about examination
thal patients receive was thought too low. 60% were not
told by the referring clinician what the procedure involved,
5% did not know what examination they had come for,
14% thought the preparation inadequately explained, 50%
thought the examination better than expected, indicating
unnecessary anxiety which might be allayed by further
information while waiting for the procedure. 96% thought
staff very helpful and 98% were overall satisfied with the
service,

Audit on the management of patients for barium enema
T. Y. K. Chan, *S. Said, *D, Ellis, I. Mootoosamy,
P.E. Thurley, N. G. Reading, J. W. Frank and C. P.
Cooper

Department of Radiology and * Medical Audit Unit.
Whipps Cross Hospital, London Ell, UK

A 5 month prospective study of 500 consecutive hospital in-
patients and outpatients referred for barium enema was
analysed with respect to the preparation for, and the man-
agement at the time of, the investigation. All patients had
colonic continuity {i.e. excluding colostomy enema). There
were 320 surgical (299 general surgery, i1 urology, 10
gynaecology), 133 medical and 47 geniatric referrals. The
female to male ratio was about 3 to 2. 60% in-patient
requests were undertaken within 1 week. Some 16%,
however, did not have the enema until more than 3 weeks
after. Concomitant medical conditions that precluded
necessary preparation, and early discharge with the enema
being done as an outpatient procedure accounted for most
of the delays. Only 11% outpatient appointments were
performed within 1 week. 36% took 1-3 weeks and 53%
longer than 3 weeks. The average delay from appointment
time to the enema examination was less than 30 min in
62%. Two-thirds of those who had to wait longer suffered
because of ‘‘departmental reasons”. The screening and total
examination times were both appreciably longer with the
geriatric patients, This was probably due to their general
frailty, which was subjectively but independently assessed
by the radiologists and the nurses, the latter often having a
lower score for these patients’ fitness. Their frailty was also
reflected in a high number of unsatisfactory preparation
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(29%) and of incontinence (36%), leading to incomplete
(35%) and undiagnostic (24%) examinations. Balloon
catheters were used in 13% of all patients, but mainly in the
elderly. 9% of aill patients were distressed. 8% had
defaulted previous enema appointments and 12% used
ambulance transport, a large majority of these categories
being over 70 years old (94% and 73%, respectively). The
clinical relevance of the request, and the adequacy of

Notes
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clinical information given were deemed satisfactory in 85%
and 79%, respectively. Only in 49% were the performance
and/or findings of sigmoidoscopy specified. This study
shows that better organization may be required, especially
to reduce the delays in both the request-appointment and
appointment—examination times, and that geriatric patients
would need extra help to make barium enema a worthwhile
diagnostic test.
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Imaging complications of liver transplantation

S. P. Ot

Department of Diagnostic X-ray. Queen Elizabeth
Hospital, Birmingham BI52TL, UK

Orthotopic liver transplantation involves the creation of
venacaval, portal venous, hepatic artery and biliary anasto-
moses. A wide variety of complications may arise in liver
transplant patients. These include vascular, biliary and
general complications as well as rejection or infections
related to the necessary immunosuppression. Ultrasound
with Doppler is the primary imaging method for the liver
and associated structures. Angiography and venography
may be required for direct visualization of the vasculature.
Cholangiography may be performed via the T-tube or by
PTC or ERCP. Computed tomography scanning is also
helpful in some clinical situations. The role of magnetic
resonance imaging has yet to be fully developed. The use of
these imaging modalities in relation to the more common
complications will be discussed.

Radiological evaluation of pancreatic allografts

S. Meecham Jones, C. Evans and K. Lyons

Department of Radiology. Cardiff Royal Infirmary, Cardiff
CF2I1SZ, UK

Pancreatic transplantation is an acceptable treatment
method for certain groups of diabetic patients, notably
those who already require immunosuppression for renal
allografts. In some centres, 70% of pancreas transplant
patients are now insulin independent long term. As well as
the well-recognized complications of immunosuppression,
patients with pancreatic transplants have graft-related
complications including rejection, exocrine leakage,
vascular thrombosis, pancreatitis and sepsis. We have
reviewed the role of radiclogy in the management of the
last 12 pancreatic transplants. The value of contrast studies,
angiography, ultrasound including Doppler, radioisotope
scans, computed tomography and magnetic resonance
imaging in the management of these patients is presented.

Scintigraphic differentiation of surgical jaundice from
medical jaundice of viral/schistosomal origin

*+A. T. Khairy, *F. Kamel, *A. El-Feky, *K. Khairy,
*A. El-Dorry and t).J. Barrett

*Department of Diagnostic Radielogy, Ain Shams
University Specialized Hospital, El-Khalifa El-Maamoun
Street, Abbassia, Cairo, Egypt, T Department of Nuclear
Medicine, King's College Hospital, London, UK

The hepatic index (HI) derived from *Tc™ IDA scanning
and defined as the net liver to heart ratio, 2.5-10 min after
injection, was evaluated in 33 cases with biopsy-proven
hepatocellular disease and jaundice (G1), 14 patients with
obstructive jaundice (G2), and 28 controls. The hepato-
cellular disease of G1 was due to hepatitis B infection and/
or Schistosomiasis mansoni. The causes of biliary obstruc-
tion in G2 were bihary atresia, stone/stricture, carcinoma of
pancreatic head or cholangiocarcinoma. They were verified
by biopsy, on surgery or by ERCP. The 28 controls were
divided into 18 matching the age and sex of 18 patients of
G1 and 10 similarly matching 10 cases of G2. The HI was
3.16+1.93 and 1.894+1.45 (mean 11 standard deviation
(8D) in G1 and G2, respectively, with significant difference
(p < 0.05)). Each of G1 and G2 also differed significantly
from the corresponding controls (p < 0.01). None of the
patients of G2 had shown a HI more than 5. It is concluded
that the hepatic index is a simple and useful test in
excluding biliary obstruction. However, owing to the
overlap of ranges, it has only a potential value in differen-
tiating obstructive from hepato-cellular jaundice.

Ultrasound assessment of the normal and obstructed Roux
Loop following surgical biliary diversion

C. L. Holland, §. P. Olliff and J. F. C. Olliff

Department of Diagnostic Radiology, Queen Elizabeth
Medical Centre, Edgbaston, Birmingham B15 2TH, West
Midlands, UK

Curative and palliative surgical treatment of pancreatic and
biliary tumours and other procedures including liver trans-
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plantation involve creation of a bile duci to small bowel
Roux Loop anastomosis. Ultrasound is a well-established
modality for the examination of the biliary tree. It is the
first-line method for post-operative imaging of these
patients. We describe the appearances in three cases of
recurrent obstructive jaundice due to obstruction within the
Roux Loop or more distally. The cause of the obstruction
was demonstrated by ultrasound in all cases. This provided
useful information for further management of the patients.
For comparison purposes the ultrasound appearance of the
unobstructed Roux Loop will also be demonstrated.

The role of pre-operative intravenous cholangiography in
patients undergoing laparoscopic cholecystectomy

G. C. Mclnnes, | C. Patel and G. Needham
Department of Radiology, Aberdeen Royal Infirmary,
Aberdeen AB9 2ZB, UK

Laparoscopic cholecystectomy for gallstone disease is
rapidly gaining in popularity amongst surgeons and
patients. Its morbidity in experienced hands is almost as
low as that of conventional cholecystectomy, and the smail
incisions required lead to fast recovery and improved cos-
metic results. There has been much coniention recently,
however, as to which pre-operative investigations are
required to exclude the presence of common bile duct
calculi. In our hospital, the surgeons require routine intra-
venous cholangiography (IVC) on every patient considered
for laparoscopic cholecystectomy, while in many other
centres surgeons are content with a normal biliary tree
uitrasound and liver function tests often combined with a
peroperative cholangiogram. Our paper reviews 100
patients on whom IVCs were performed prior to laparo-
scopic cholecystectomy. We analyse liver function tests and
ultrasound findings and review the IVCs evaluating the
usefulness of this investigation. The IVC had previously
become almost obsolete and its resurgence would have
obvious implications. We therefore consider the implica-
tions of its routine use in terms of radiclogical practice, cost
and patient morbidity and mortality, and discuss alternative
pre-operative and peroperative assessment protocols.

Antegrade cholecystography following percutaneous
cholecystostomy for acute cholecystitis

T. S. Creasy, S. Grenvall and J. G. Stage

Departments of Radiology and Surgery, Hvidovre Hospital,
Copenhagen, Denmark

The diagnostic value of antegrade cholecystography in a

consecutive serics of 44 patients with scintigraphically
confirmed acute cholecystitis, treated by percutaneous
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cholecystostomy, has been evaluated. Six patients did not
have antegrade cholecystography due to either catheter
migration or gangrenous gallbladder perforation. Ante-
grade cholecystography was performed in the remaining 38
patients in two separate clinical settings; firstly, in patients
suspected on clinical grounds of having persisting cystic
duct obstruction, and, secondly, in patients in whom return
of bile drainage suggested spontancous reopening of the
cystic duct. In the clinically persisting cystic duct obstruc-
tion group, antegrade cholecystography showed the cause
of obstruction te be impacted calculi in either the gall-
bladder neck or in the cystic duct, in all patients. In the
clinically patent cystic duct group, antegrade cholecysto-
graphy confirmed cystic duct patency in all patients, with
good demonstration of the biliary tract in most patients.
Nine patients from a total of 23 patients with acute calcu-
lous cholecystitis in this group had associated common duct
calculi; in three patients with non-dilated common ducts.
This latter finding suggests that small calculi may pass from
the cystic duct into the extrahepatic bile ducts during an
episode of acute calculous cholecystitis.

Gallstone recurrence following percutaneous
cholecystolithotomy

1. 1. Donald, A. R. Gillams, *S. Cheslyn-Curtis,
*R.C.G. Russell and W. R. Lees

Departments of Radiology and *Surgery, The Middiesex
Hospital, London WIN8AA, UK

Using radiologic interventional techniques the gallbladder
can be cleared of stones with a high success rate. As with
any treatment option that leaves the gallbladder in situ,
there is an accompanying risk of stone recurrence, which is
currently unknown for the radiological method. A total of
98 patients was studied prospectively to determine the
recurrence rate of stones and clinical outcome following
successful  percutaneous cholecystolithotomy (PCCL).
Follow-up included clinical assessment and ultrasound
examination at 3, 6 and 12 months followed by annual
intervals. The overall recurrence rate was 27% at a mean
follow-up of 17 months {range, 3-36 months). By actuanal
life-table analysis, the cumulative proportion of gallstone
recurrence was 10.3, 21.1, 32.0 and 29.1% at 6, 12, 24 and
36 months, respectively. Of the 27 patients with recurrent
stones, 16 remain asymptomatic, four have experienced
biliary colic, three abdominal pain, three non-specific upper
gastirointestinal (GI) symptoms and one jaundice secondary
to a common duct stone. Two patients have subsequently
undergone cholecystectomy. 11 of the stone-free patients
have remained symptomatic; seven with abdominal pain
and four with non-specific upper GI symptoms. This data
indicates that stone recurrence following successful PCCL
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occurs in the minority, and is usually asymptomatic.
Despite the advent of laparoscopic cholecystectomy there
remains a role for PCCL in selected patients.

CT assessment of gallstones; correlation with
physicochemical properties

M. Blomley, D. A. Nicholson, *W. Man, G. Bartal,

L. Banks, *S. Li, tA. Bradley and M. Myers
Departments of Radiology, * Biochemistry and t Medical
Physics, Hammersmith Hospital, Du Cane Road, London
WI20HS, UK

Computed tomography (CT) appears to be the modality
with the best potential to classify gallstones. However,
altempts to correlate CT with chemical composition have
not always been successful. We have determined physical
attributes (mass, weight and density) of 29 gallstones,
which were then CT scanned. Morphology, mean attenua-
tion and where appropriate, regional attenuation were
determined. After fragmentation the stones were biochemi-
cally analysed for calcium, cholesterol and bilirubin
content. All stones were visualized, at least in part with CT;
none was completely isodense with saline. A mean CT
density of < 0 Hounsfield uniis (HU) predicts the stone is
morphologically rimmed (p < 0.01 — y*). The majority of
rimmed stones had a density < | g/fem’. All non-rimmed
stones had densities > 1 giom* and > 0 HU. Cross-correla-
tion data with the biochemical analysis will be presented,

Notes

along with the ease of fragmentation (performed in a
standardized way using a holmium-YAG laser) of the
different gallstones. It appears that physical, rather than
chemical attributes, may be more important in determining
the response to some of the newer non-surgical gallstone
therapies.

Intravenous cholangiography — is there life after death?
P. N. M. Tyrrell and J.LK. W. Li

Department of Radiclogy, The General Hospital,
Birmingham B46NH, UK

The advent of laparoscopic cholecystectomy has seen the
re-introduction of the intravenous cholangiogram as a
method of imaging the extrahepatic biliary tree prior to
surgery. We are in the process of reviewing the intravenous
cholangiograms carried out on patients awaiting surgery
for gallbladder disease (80 patients to date). The aims of the
study are to assess the usefulness of the intravenous cholan-
giogram in detecting stones in the common bile duct, and
hence assessing the radiographic and diagnostic quality of
the examination. Comparisons with other imaging modali-
ties of the biliary tree are made where available. Surgical
management on the basis of the intravenous cholangiogram
is discussed (including endoscopic retrograde cholangio-
graphy/sphincterotomy and laparoscepic cholecystectomy),
along with cutcome and follow-up over a period. Side-
effects of the examination are also discussed.
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The advancement of trauma radiology

J. W.R. Young

Department of Diagnostic Radiclogy, University of
Marvland Medical System, Baltimore, MD 21201, USA

Over the past decade, diagnostic imaging has become an
increasingly important and integral part of the management
of the traumatized and critically ill patients, In particular,
the increasing application of cross-sectional imaging
methods such as computed tomography and magnetic
resonance has produced a revolution in the speed of the
diagnostic process. Newer imaging procedures have natur-
ally been compared with more traditional methods of
physical diagnosis, which has spawned controversy about
the safest, most accurate and most cost-effective diagnostic
approaches to be used. This review examines the assessment
of the critically injured patient both from the perspective of
plain film analysis, as well as the-more modern appreaches
using cross-sectional and even three-dimensional imaging
techniques. The implications of the newer high-speed tech-
niques will also be discussed.

Usefulness of three-dimensional computed tomography in
cranio-facial traumatology

P. Pelotti, G. Pennesi, C. Malaguti, E. Rimondi and
C. Monti

Servizio di Radiologia, Istituto Ortopedico Rizzoli, Via
Pupilli. 1 Bologna, Italy

Imaging of cranio-facial traumatology has to define accu-
rately the bone structures involved in the trauma and the
associated soft tissue lesions, especially in the orbital cavity.
Moreover, it has to offer all the details necessary to the
surgeon to plan a reconstruction that is very often difficult
for the complex anatomy of this region. 50 patients with
cranio-facial fractures (10 cases of the nasofrontal-ethmoid
region, 32 cases of the orbit-malar region, eight cases with
complex lesions) were evaluated with conventional radio-
logy, and two-dimensional (2D) and three-dimensional
(3D) computed tomography (CT). The axial CT and the 2D
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reconstructions allowed us to define precisely lesions of the
endocavitary orbita in seven cases not detected by conven-
tional radicgraphy. The 3D reconstructions modified the
surgical plan in 20 cases. The axial CT and 2D and 3D
reconstructions represent indispensable procedures in the
evaluation of the major trauma in the cranio-facial region,
often modifying both the diagnosis and the therapeutic
approach when these were only evaluated on conventional
radiology.

Instant MRI diagnosis and exclusion of occult femoral neck
fractures

K. Lyons, C. Evans, *P. D. Evans, *]. A. Fairclough,

L. A. Williams and *C. Wilson

Departments of Radiology and *QOrthopuedics, Cardiff
Royal Infirmary, Newport Road, Cardiff, South
Glamorgan, UK

Whilst the majority of femoral neck fractures are readily
diagnosed by clinical evaluation and plain radiography, a
minority have normal radiographs but are unable to bear
weight, ®T¢c MDP bone scanning is recognized as a sensitive
method of fracture detection, but it is time consuming and
may be non-specific. In an attempt to facilitate early diag-
nosis of occult femoral neck fractures magnetic resonance
imaging {MRI) (0.5T) was utilized in Il consecutive
patients with normal radiographs and positive clinical find-
ings. T,-weighted spin-echo (SE) coronal images were
obtained in all patients — a 5 min sequence. All patients
subsequently had a radionuclide bone scan. Where MRI
and bone scan showed no fetmoral neck fracture, the patient
was mobilized and plain films obtained at 6 weeks, On
MRI, five patients had femoral neck fractures. One patient
had a normal MRI and bone scan. In addition, MRI
differentiated a fracture of the greater irochanter from an
intertrochanteric fracture when the bone scan was non-
specific, demonstrated avascular necrosis where the bone
scan showed non-specific uptake, demonstrated fractures of
the sacrum and/or pubic rami in three patients all of which
explained their symptoms and did not require surgical
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intervention. No patient with a normal femoral neck on
MRI was subsequently shown to have a fracture. MRI
where avatlable can quickly and accurately diagnose and
exclude occult femoral neck fractures and should be the
investigation of choice when plain radiography is negative.

MR imaging in vertebra compression fractures

L. A. Mitchell, R. W. Kerslake and B. §. Worthington
Department of Academic Radiology, University of
Nottingham, Noitingham NG7 2RD, UD

The present study assesses the ability of magnetic resonance
(MR) imaging to identify the pathological basis of vertebral
compression fractures correctly. The MR examinations of
65 patients with wedge compression {ractures of the spine
were reviewed. 35 were secondary Lo trauma or osteopenia,
20 to neoplasm and five to infection. In fractures of less
than 3 weeks, a half showed increased signal in the verte-
bral body on T-weighted sequences and the short fau
inversion recovery (STIR) sequence with a reduced signal
on T,-weighted sequences and these appearances presum-
ably represent oedema/haemorrhage in the marrow cavity.
A similar pattern is seen in neoplasm and it is frequently
associated with multifocal disease, destruction of the pos-
tenior elements and extradural spread of tumour, In old
fractures and osteopenia the signal returned from the verte-
bral body is the same as that from normal marrow on all
pulse sequences. In pyogenic osteomyelitis a high signal in
the whole of the disc space on T,-weighted sequences and
the STIR sequence and a low signal on 7 -weighted
sequences accompanied similar signal intensities in the
marrow space. Evidence ol extension of pathological
changes into the paravertebral soft tissues and extradural
space were also seen. The appearances in tuberculosis,
however, can closely mimic those of neoplasm. We
conclude that the distinction by MR imaging between
vertebral body compression fractures secondary to trauma,
infection, osteopenia and neoplasm requires attention io
detail and is not as straightforward as some authors have
suggested.

Is unilateral facet dislocation of the cervical spine a stable
injury?

VY. N. Cassar-Pullicino, W.C.G. Peh and [. W. McCall
Department of Diagnostic Imaging, The Robert Jones &
Agnes Hunt Orthopaedic Hospital, Oswestry SYI107A4G,
UK

Unilateral facet dislocation (UFD) of the cervical spine
following a flexion/rotation injury is reported and classified
as a stable injury. A retrospective analysis of 28 patients

with typical radiclogical criteria of UFD admitted to the
Midlands Centre for Spinal Injuries over a 6 vear period
was undertaken to assses the natural history of this injury.
The plain radiographs obtained con admission, during
closed reduction with skull traction, and on follow-up were
analysed, In addition, 23 patients also had computed tomo-
graphy (CT) assessment while four paticnis had magnetic
resonance imaging scans available. Criteria of instability
were seen on the initial plain films with wide interspinous
distance or facet joints {43%), anterior listhesis > 3.5mm
(40%), and a narrowed or widened intervertebral disc
(48%). Subluxation of the contralateral facet joint was seen
in 65%, and posterior neural arch fractures in 45% of
cases. Radiographic assessment during traction/reduction
in 23 patients revealed abnormal widening of the interverte-
bral disc, interlaminar and interspinous spaces at the
injured level in 48%. Of these, follow-up radiographs
showed that virtually ali proved unstable after reduction,
requiring surgical fusion. There was no deterioration in the
neurological status following reduction or surgery. UFD
should not be regarded a diagnostic enfity, but a “‘radio-
graphic status™ of the post-traumatized spine with a high
incidence of extensive soft tissue damage. Interlocking of
the facets provides stability to the injured level which is
removed during and following traction/reduction rendering
the injured level unstable in 48% of instances.

Missed fractures in children from an accident service
depariment

H. G. Thomas

Deparrment of Radiology, John Radcliffe Hospital, Oxford
OX39DU, UK

Fractures in children are often difficult to diagnose in view
of the variable appearances of the development and fusion
of the epiphyses. Many studies have looked at the incidence
of missed injuries in accident service departments, but not
specifically documented the fractures most commonly
missed in children. A study was undertaken to identify the
most commonly missed injuries in the accident service
department over a 6 month period. From 25 798 attend-
ances, 16246 X-ray examinations were performed. There
were 57 fractures missed and 18 suspected in children under
the age of 16 years. The most common sites for missed
fractures in children are the fingers (26%), elbow (21%),
distal radius (12%) and metacarpals {11%). Of the 18
suspected fractures (e.g. owing to elbow effusions or
opaque maxillary antra, where no definite fracture could be
visualized), seven (39%) were in the elbow and five (28%)
were of the skull or face. Improved training of the casualty
officers on the distal arm is required with particular refer-
ence to the importance of fat pad signs and subtle angula-
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tion of the cortex. The metaphysis at the base of the
proximal phalanges of the fingers warrants special
attention.

Analysis of lateral cervical spine X ray in the assessment of
134 consecutive multiply injured trauma patients from the
Helicopter Emergency Service

R. P. McAvinchey, K. Bhagat, C. Kirk, A. Wilson and
W. Hately

Department of Radiology, The Royal London Hospital,
Whitechapel, London EI 1BB, UK

During the first year of the Helicopter Emergency Service
{HEMS) at The Royai London Hospital, 134 patients were
admitted. All patients were clinically evaluated initially.
Routine X rays of the lateral cervical spine, antero-
posterior (AP) chest X ray, and AP pelvis were then
performed. The quality of the cervical spine films was
assessed for completeness of anatomical demonstration and
the presence of bony and soft tissue abnormality. 12
patients (11%) required further assessment with computed
tomographic cervical spine views. Other imaging modalities
such as "“swimmers”™ were monitored. A prospective study
was commenced for patients where an initial lateral cervical
spine view failed to demonstrate C7/T1. These patients
were randomized to either a further attempt at a lateral or a
swimmers view. Radiographic factors, time to obtain X
rays and diagnostic information were assessed and results
will be presented. The principal findings suggest that the
lateral cervical spine alone is necessary in initial assessment
and a guide to further imaging management.

The value of radiograph audit in an accident service
department

H. G. Thomas, A. C. Mascen, R. M. Smith and

C. M. Fergusson

Departments of Radiology and Accident Service, John
Radeliffe Hospital, Oxford OX39DU, UK

A study was undertaken to assess the numbers and
outcome of patients whose initial trauma radiographs had
been misinterpreted by the casualty officer when reported
by a radiologist and establish the most common errors to
improve performance and teaching. In our accident service
department all trauma radiographs are reported acutely
and those misinterpreted by the casualty officers presented
at the daily clinico-radiological conference. Reviewing the
25798 patients attending the accident service over a 6
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month period, 16246 radiographs were requested and
reported. Of these 456 (2.8%) were considered to have been
potentialy misinterpreted. The errors included 167 (1%)
missed fractures, 55 (0.3%) suspected fractures and 72
(0.45) false positive diagnoses of fracture. Subsequently 114
(0.7%) patients required recall for treatment or further
imaging. Incorrect diagnoses were seen most frequently in
the more commonly injured anatomical sites — the ankle,
wrist, foot, elbow and hand. However, the incidence of
misinterpretation was highest in examination of the fingers,
especially in children. We believe these low figures are
principally the result of involving orthopaedic surgeons and
radiologists at the formal daily conference. We regard our
system of audit as beneficial to patients’ care and anticipate
reduced litigation which may offset the increased cost of
audit.

Computed tomography in blunt abdominal trauma: how
helpful for management?

A. R. Padhani, C.J. E. Watson, R. Y, Calne and

A. K. Dixon .

Departments of Diagnostic Radiology and Surgery,
Addenbrooke’s Hospital and the University of Cambridge,
Cambridge CB22QQ, UK

The computed tomography (CT) findings in 92 patients
who had suffered blunt abdominal trauma have been corre-
lated with the surgical findings and/er clinical follow-up. In
16 patients surgery followed CT within 24 h; in 10 there was
good correlation between CT and operative findings.
However, CT failed to detect significant injury in five
patients and was falsely positive in another. 67 haemodyna-
mically stable patients were initially managed conserva-
tively in the light of the CT results. 52 of these patients had
CT evidence of intraabdominal trauma: 46 were managed
conservatively throughout, six underwent subsequent
( > 24 h) surgery with good concordance with the CT find-
ings (apart from one missed renal injury). There were three
deaths amongst these 52 patients, including one where an
injury missed by CT was contributory. The 15 patients with
normal CT examinations were all successfully managed
conservatively (apart from one late unrelated laparotomy).
In nine patients the first CT study followed emergency
surgery. CT provided a useful baseline for further manage-
ment and assessed complications, even though CT failed to
demonstrate two small hepatic lacerations seen at previous
surgery. Active non-operative management of blunt
abdominal trauma ts now widely advocated; this report
shows how CT can support this policy of surgical restraint.
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Planning radiotherapy treatment for breast cancer
J. R. Yarnold

Academic Radiotherapy Unit, The Royal Marsden
Hospital, Sutton, Surrey SM25PT, UK

Most current technigues are based on fixed tangential fields
to the breast using cobalt gamma rays or 4-6 MeV X rays.
Despite the use of wedges as simple tissue compensators,
20% variation in minimum and maximum doses is
comimon, arising to a large extent from longitudinal
contour changes and lung attenuation. Systematic and
random errers introduced during planning or radiotherapy,
e.g. from patient movement, will add to this variation
although the magnitude is likely to be less than 5%. 20%
variation in dose per fraction is expected to have a detect-
able impact on cosmesis, although it is not clear how
important this is relative to other factors such as genetic
susceptibility and electron boost. Field placement errors
will be reduced in future by on-line megavoltage imaging
using beam’s eye view devices. The multileaf collimator will
also be introduced over the next few years. It can be used as
a customized compensator, using the megavoltage imaging
system as a source of data for calculating compensator
thickness. If these improvements are to be introduced, it
will be important to evaluate them in the context of
randomized trials, with breast cosmesis as an endpoint.
Finally, the matching of an anterior field to the axilla/
supraclavicular fossa is best achieved with hali-beam
blocks. This uses the upper half-beam for the anterior field
and the lower half-beam for tangential fields, with a single
isocentre located on the field junction in the infraclavicular
fossa.

Patterns of axillary lymph node metastasis in breast cancer
M. Van Lancker, C. Goor, R. Sacre, R. Lamote,

8. Van Belle, A. Roelstraete, C. Bourgain and G. Storme
Oncological Center, AZ VUB Laarbeekiaan 101, 1090
Brussels, Belgium

The patterns of axillary lymph node involvement are
analysed in a review of 377 cases of T1-4 breast cancers.

Clinical judgment of the axillary status proves wrong in
approximately one-third of the cases. A strong correlation
(p < 0.01) between the number of nodes involved, tumour
size and blood vessel invasion is found. Other histological
or clinical features of the primary (lymphatic invasion,
degree of differentiation, presence of necrotic areas) are
related to a lesser degree (p < 0.03), while others (age, site)
are not at all significant. The more nodes resected, the more
positives are seen. This is true as well concerning the simple
distinction between negative and positive nodes (p =
0.009), and the number of nodes involved (p = 0.003). Skip
metastases above level 1 and 2 are seen in 2% of the cases.
A clear influence of the number of invaded nodes on
survival can be demonstrated. Level of involvement (level 1
alone vs. all others involved except level 1) results in a §
year survival of 86% vs. 76% and a 10 year survival of 84%
vs. 19% {p = 0.05). These findings are discussed, especially
concerning the technique, prognostic significance and
therapeutic usefulness of axillary dissection.

Which imaging modality should be used in assessing
response to treatment in breast cancer patients?

G. Needham, F. J. Gilbert, *J. Brittenden and *O. Eremin
Department of Radiology, Aberdeen Royal Infirmary, and
*Department of Surgery, University of Aberdeen, Aberdeen
AB9 2ZB, UK

The aim of this study was to assess the place of clinical
examination, mammography and real-time ultrasound in
the assessment of tumour size and to establish which tech-
nique could predict response to chemotherapy and final
outcome at an early stage in the planned treatment. A
cohort of women with T2-T4 breast cancer was given the
tumour protein synthesis stimulator L-arginine prior to 4
cycles of CHOP chemotherapy followed by radiotherapy.
We have undertaken detailed imaging using real-time ultra-
sound and mammography prior to each treatment cycle in
an attempt to document tumour response. Correlation was
made with clinical findings, fine-needle aspiration cytology
and histological findings, all patients proceeding to either
mastectomy or excision biopsy. 16 patients (18 tumours)
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with breast cancer have completed the regime. The overall
clinical response rate was 39% complete response (CR) and
61% partial response {PR). This compares with a mammo-
graphic response of 33.3% CR and 27.8% PR and an
ultrasound response of 27.8% CR and 44% PR. Ultra-
sound or mammography confirmed complete response
where this was present clinically. Pathological correlation
was made with the final ultrasound and mammographic
appearances. An imaging protocol is discussed in patients
undergoing extended treatment prior to surgery with the
inherent pitfalls and drawbacks of the various imaging
methods highlighted.

Imaging of local recurrence of breast carcinoma

T. J. Rissanen, H. P. Mikédrdinen and *M. Heikkinen
Department of Diagnostic Radiology and * Department of
Oncology, Qulu University Central Hospital, 90220 Oulu,
Finland

Because of the increasing incidence of breast carcinoma and
the increasing proportion of early-state carcinomas with
low mortality found by clinical or screening mammo-
graphy, the prevalence of breast carcinoma in Finland is
estimated to increase by more than 2.5-fold in 2006
compared with 1983, Breast-conserving operations have
also increased as breast carcinoma is more often diagnosed
at an early stage. A local recurrence after partial breast
resection has a good prognosis. It has become a great
challenge for both oncologists and radiologists to diagnose
local recurrence at a curable stage. In order to evaluate the
imaging methods in the diagnosis of the local recurrences of
breast carcinoma, we studied all the operated carcinoma
cases with the post-operative imaging follow-up sent from
the Department of Oncology to the mammographic unit of
the Department of Diagnostic Radiology during 1989-
1991, This material consists of 89 patients (by the end of
October 1991} with breast carcinoma treated with partial or
total masteclomy, with or without radiotherapy. The breast
operated or the scar after mastectomy and axilla were
examined clinically and by imaging methods (mammo-
graphy and/or ultrasound), and the findings were
confirmed by fine-needle aspiration biopsy, histological
examination, or clinical and radiological follow-up. The
results of this study concerning the sensitivity and accuracy
of each of these methods will be presented.

High dose-rate breast implants
C. G. Rowland
FORCE Cancer Centre, Exeter, UK

The dose-rate effect is low for tumour control but high for

normal tissue. The critical organ in the breast is skin (rarely
involved with tumour in the earlier presentation seen these
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days) and great effort must be made to reduce the dose as
low as possible when working at high dose rate (HDR).
The use of a rigid applicator/needle system allows reduction
of the skin dose to about 10% of the tumour dose. Also the
breast is compressed allowing treatment of a volume
approximating a surgical quadrantectomy. In breast
cancer, demolitive treatment of the primary complex
appears 1o have little influence on survival and thus
the issue is one of cosmesis and local control. Our aim
should be to achieve minimal effective treatment and avoid-
ance of overtreatment with its associated side-effects. The
data presented suggests that HDR implants used as a boost
or primary treatment allow excellent cosmesis with satisfac-
tory local control. Breast conserving procedures have
higher rates of local recurrence but approximately 50% of
these can be salvaged by further surgery or radiation
therapy (if only local treatment has been given) thus
achieving results comparable with radical mastectomy.
Many women, if fully and honestly informed, may opt for
this more pragmatic approach.

Breast conservative therapy: preliminary report with HDR
afterloading iridium—192 implants

Sun Shiliang, *Yang Jiaxiang, Li Jian Tang Xinshen,
*Pen Yongmei and *Xiang Qian

Departments of Radiotherupy and *Surgery, Chongging
Cancer Research Institute and Hospital, Chongging,
Sichuan 630030, PR China

Conservative breast cancer therapy is a rapidly developing
technique. It is as efficacious as mastectomy, In March
1990, we started using the high dose rate (HDR) after-
loading technique for **Ir implants in combination with
surgery and external beam radiation. 20 patients with T1-
T3 tumour, after tumour excision and radical axillary
dissection, received an external dose of 45-50 Gy to the
whole breast using megavoltage X rays or *Co gamma ray
in conventional fraction. An additional dose of 20 Gy to
the tumour bed was delivered by interstitial irradiation with
HDR "Ir afterloading unit according to the Paris system.
Preliminary results are satisfactory. The patients feel well
themselves. Puncture biopsies to tumour bed were per-
formed 3 months after the therapy and no cancer cells
could be found. The results will be discussed.

Breast cancer and thyroid dysfunction — risk and influence
on the prognosis

V. Parvanova, L. Marinova and V. Milkov

Department of Radiotherapy, National Oncological Centre,
Plopole Strasse 6, 1156 Sofia, Bulgaria

A group of women who have previously undergone surgery
of the thyroid, and who subsequently present with breast
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cancer, are the subject of this study. These patients were  hormone status on outcome from breast cancer. A mechan-
treated with surgery, radiotherapy and tamoxifen in a  ism whereby deficiency, or excess, of thyroid hormones may
multi-modality approach to their breast cancer. The study  alter the metabolism of sex steroids and prolactin has been
has decumented the course of both the thyroid disease and  proposed. The interaction of these pathways with tamox-
the breast cancer and tried to analyse the effect of thyroid ifen is also addressed.
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Mon-ionic contrast media — the golden idea that was hard
to sell

T. Renaa

Nycomed (UK) Ltd, Birmingham B26 3EA, UK

It was the pain during peripheral angiographies that got the
young Swedish radiologist Torsten Almén to think about
ways to reduce contrast media osmolality and led to his
proposal 10 develop non-ionic contrast media. The contrast
medium companies were, however, not interested in this
idea before he met Dr Hugo Holtermann from Nycomed.
The first result was Amipaque® (metrizamide). Most of the
pharmaceutical companies working with X ray contrast
media are now supplying non-ionic contrast media. Today
this group of products has taken over a major part of the
use of contrast media because of their lower texicity,
improved safety and less discomfort than iomic contrast
media. The different stages from the ideas of Dr Almén to
the present sitvation will be presented and discussed.
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Development of new X-ray films: experience and
opportunity

G. Elsner

Department of Research and Development, Du Pont de
Nemours ( Deutschland) GmbH, Dornhofstrasse 10, 6078
Neu-Isenburg, Germany

The objective of this presentation is te gain radiologists’
understanding and active support of the crucial role they
have in new product development. The European Du Pont
diagnostic imaging organization uses ISO 9001 method-
ology in product development and has received corre-
sponding official certification from the German affiliate of
180, the International Standards Organisation, in January
1991, as the first X-ray film manufacturer in the world,
The Du Pont methodology includes a tool called Quality
Function Deployment (QFD) for identifying and specifying
radiologists’ needs, converting their needs into product
design requirements and following a disciplined path
towards product robustness in manufacturing. Experiences
gained in a recent development of a high-resolution blue-
sensitive “full speed” screen film — Cronex* 4 Improved —
are described to highlight both the strong benefits, as well
as some limitations of QFD. It is concluded that successful
product developtnent requires a delicate balance of
“widely” creative thinking supported by related scouting
research, and of meticulously following a methodology
with well-defined phases, the methodology itself being con-
tinuously improved based on experiences gained.
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Theoretical and experimental aspects of fractionation
M. C. Joiner

Cancer Research Campuaign Gray Laboratory, P.O. Box
100, Mount Vernon Hospital, Northwood, Middlesex
HAG6 2JR, UK

The study of {ractionation has developed from the need to
understand the scientific basis of clinical radiotherapy. It is
therefore a broad subject with a long history; however, the
most important advances have taken place during the past
20 years as a result of the development of endpoints for
normal tissue damage in laboratory studies. An emphasis
on normal tissue as well as tumour radiobiology results
directly from the concern of radiotherapists to treat cancer
by the maximum dose possible that will not cause irrevers-
ible long-term damage to normal tissues in the radiation
field. From this research it has emerged that the relation-
ship between the total tissue-tolerance dose and the dose
per fraction is different for tissues which react acutely after
radiotherapy (e.g. skin, gut, mucosa and marrow), and the
late-reacting tissues (e.g. lung, spinal cord and kidney).
Tumours behave like acutely responding tissues. The
conclusion is that use of lower doses per fraction ( < 2 Gy)
is therapeutically beneficial because it spares critical late
normal tissue damage more than damage to tumours.
However, this approach {hyperfractionation} is really only
clinically viable if doses are given more than once per day.
It is then important to know what interfraction interval
should be used. Halftimes of repair of sublethal damage in
tissues are generally between 0.5 and 2 h so that intervals of
> 6 h should allow most repair to occur. Intervals less than
6 h should definitely not be used and clinical disasters have
occurred in such trials, with excessive late tissue damage.
However, in some tissues, notably the spinai cord, repair is
more complicated with a “slow™ component acting out to
24 h. In these cases extreme caution is needed when piving
multiple doses per day and biological treatment planning
based on the modern linear-quadratic and incomplete
repair models should be used to check that tissue tolerance
is not exceeded. Multiple doses per day are also given (o
reduce the overall treatment time. This approach (acceler-
ated fractionation) has emerged from the study of tumour

cell kinetics which has shown that significant cell prolifer-
ation during a treatment course can substantially offset the
effect of radiotherapy. However, the extent of this prolifer-
ation varies between patients and so methods are being
developed to assess tumour cell proliferation in each patient
before therapy. The balancing of overall treatment time,
number of fractions and interfraction interval to maximize
the effect of therapy for each patient, is currently a chal-
lenge to both radiobiologists and radiotherapists.

Effects of repopulation of an HDR-, MDR- and
LDR-radiotherapy on epidermoidal cervix carcinoma cells
(Ca-Ski Cells) and primary human keratinocytes
(HPK-cells)

R. Schulz-Wendtland, M. Bauer, T. Bauknecht and

M. Diirst

Department of Gynaecological Radiclogy, Radiological
Center, University of Freiburg, G-7800 Freiburg,
Hugstetterst. 55, Germany

We carried out experiments on epidermoidal cervix carci-
noma cells {Ca-Ski cells) and primary human keratinocytes
(HPK -cells) obtained after transfection with human papil-
lomavirus type 16 DNA, varying the dose rate
(28-8000 ¢cGy/h), the doses (1-100 Gy) and the fractioning
{protracted, 3, 6 and 12 fractions) to verify the effects of
repopulation. Overall, we made 50 000 measurements. Our
conclusions are: (1) At dose rates of 75 ¢Gy/h (Ca-Ski ceils)
and 110 ¢Gy/h (HPK-cells) respectively, we found that the
cells *“fall asleep™ at doses up to 100 Gy; the rate of cell
mortality is insignificantly higher than the proliferation
rate. (2) A first-time proof of an accumulation of repopula-
tion effects (recovery from the sublethal radiation damage,
progression of the cells during the partial cycle/prolifer-
ation and the acts of redistribution), if the radiation expo-
sure reaches the median time of the cell cycle (HPK-cells,
dose rate: 110¢Gy/h, doses: 1-100 Gy). (3} At dose rates
higher than 300c¢Gy/h (range of a percutanecus radio-
therapy), we found that the survival rates of the cells could
only be increased insignificantly in spite of a fractionated
therapy (3, 6 or 12 fractions; doses: 1-100 Gy); the repopu-
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lation effects almost vanished. The results will be discussed
with regard to the clinical relevance.

Tumour-dependent changes in the metabolic steady-state of
CaNT tumours

D. Szeinfeld, N. de Villiers and S. Wynchank

Research Institute for Medical Biophysics, Medical
Research Council, Tygerberg, 7505, South Africa

T, (spin lattice) and T, (spin spin) relaxation times were
determined at 0.5 T for CaNT tumours in CBA mice.
Tumours of different sizes were studied. The variation in
the activities of hexokinase (HK), lactate dehydrogenase
(LDH) and ATP concentration with tumour volume were
also measured under normoxic conditions. The tumours
were maintained by serial passage by the inoculation of
0.1 ml of a tumour cell suspension in McCey’s 5A medium
and containing approximately 2 x 10¢ cells, subcutaneously
into the sternal area of the mice. Tumours were assumed to
be spherical and their volumes calculated by measurement
in three perpendicular directions with a Vernier calipers. The
T, and T, values, determined from regions of interest which
excluded normal tissue, can reflect degrees of heterogeneity
of tumour tissue and molecular levels of organization. A
decreasing trend of both T, and T, values with tumour size
was seen. Changes in the levels of the compounds with
increasing tumour velume indicate energy deprivation asso-
ciated with the degree of hypoxia in the tumour. Hypoxia, a
typical solid tumour feature, is rare in normal tissue and
arises from solid tumour blood vessels being more disorga-
nized than those of normal tissue. Depletion of O, and
other nutrients therefore occurs and in larger tumours
circulation may cease in whole sections. Cells furthest from
capillaries are hypoxic and anoxic. Hence averaged T, and T,
can reflect the fraction of hypoxic and anoxic tissue, These
values are also influenced by the tumour growth rate and
ratio of free and bound water in the tissue. So this study
may allow for better understanding of the degree of tumour
hypoxia and hence radioresistance, with practical conse-
quences for more effective radiotherapy.

Chemical protection of normal rodent tissue by exogenous
ATP after neutron irradiation

D. Szeinfeld and N. de Villiers

Research Institute for Medical Biophysics, Medical
Research Council, Tygerberg, 7505, South Africa

This work is concerned with the radioprotective role of
ATP to reduce radiation damage to normal tissue. Male
BALB/jc mice aged from 6 to 8 weeks, were used for all the
experiments. To obtain survival data after a lethal dose of
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neutron irradiation, they were divided into two groups.
Group 1 received a dose of 6 Gy of neutrons only. Group 2
was {reated with exogenous ATP prior to receiving the
same dose of neutrons. The eflect of exogenous ATP to
protect the mice against neutron beam exposure was exam-
ined by using survival for 30 days post-irradiation as the
end-point. The irradiation was carried out at the NAC
cyclotron, Faure, using neutrons of the radiotherapy beam,
produced by the reaction p(66 MeV)/Be. At selected times
after 6 Gy neutron irradiation, the mice were killed for
determination of the activities of acid phosphatase, hexo-
kinase, glucose-6-phosphatase dehydrogenase (G6P-DH)
and lactate dehydrogenase (LDH) in the testes. Exogenous
ATP was administered by slow intraperitoneal injection of
aqueous solution at 700 mg/kg body weight, 20 min before
irradiation to study mice survival and the glycolytic
enzymes post-irradiation. The dose medification factor in
the activity of acid phosphatase as a feature of cell injury
was determined by using the following ATP concentrations:
8, 25, 80, 250 and 700 mg/kg body weight. Survival of the
mice, using 30 days post-irradiation as the end-point, was
increased from 40% to 85% by action of the exogenous
ATP. Furthermore, ATP’s glucoregulatory effects, which
modify basal physiological repulatory processes were
studied in the testes and caused significant augmentation in
the activities of the glycolytic enzymes HK, G6P-DH and
LDH when compared with neutron radiation alone. Finally
ATP reduced the activity of testicular acid phosphatase.
The response of the activity of the enzyme acts as an
indicator of lytic processes in the tissues damaged. These
radioprotection actions in BALB/c mice reflect an adaptive
delence mechanism to maintain homeostasis in response {o
the radiation injury.

The interaction of radiation and cisplatin in a
transpiantable hepatocarcinoma

M. J. Tomlinson and A. W. Preece

Depariment of Pathology, The University of Bristol, Bristol
BS8 ITD, UK

The LI0 hepatocarcinoma in the guinea pig is a slow
growing tumour with a 7, of 43 h, which was transplanted
into the flank of the animal from an ascitic form. Tumour
growth delay curves were produced for cisplatin alone and
radiation alone. The interaction of radiation and cisplatin
was investigated. using a clinically relevant dose (3 Gy X
rays). Radiation was administered to the tumour locally
using 250 kVp X rays; cisplatin (2.5 mg/kg or 3 mg/kg) was
injected intraperitoneally either immediately preceding or
6h following the radiation. Tumour growth delay was
assessed. All treatment was given 6 days after the inocula-
tion of 10® tumour cells. An isobologram was constructed
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using the method described by Steel and Peckham, taking a
growth delay of 10 days as the iso-effective dose. The dose
of cisplatin, when injected 6 h after radiation, required to
produce this degree of growth delay fell within the envelope
of additivity. However a supra-additive response was
observed when cisplatin was given immediately before the
radiation. The clinical implication of this study is that when
combining cisplatin with radiotherapy the two agents
should be administered together. Frequently cisplatin is
given after radiation because of its emetogenic potential,
when additivity alone might be expected.

Effect of transfected EBY EBNA-1 on the radiation
survival curve of BALB/C 3T3 cell line

Y.-S. Tyan, F.-D. Chen, Y.-8. Chang and S.-T. Liu
Molecular Genetics Laboratory, Department of
Microbiology and Immunclogy, Chang-Gung Medical
College, Kwei-Shan, Taoyuan, Taiwan

Epstein-Barr virus (EBV) is a human herpesvirus. This
virus can infect both lymphoid and epithelial cells i vitro
and can be found in many tumours such as Burkitt’s
lymphoma, lymphoma in immunocompromised patients,
and in nasopharyngeal carcinoma (NPC). Although the
direct evidence of EBV being the aetiological agent of NPC
has yet to be established, biochemical and immunological
evidence suggested that NPC is closely associated with
EBV. For example, EBV-encoded nuclear antigen |
(EBNA-1) was found in all the NPC tissues and latent
membrane protein (LMP) was found in 65% of the NPC
biopsies examined. If the radiosensitivity of NPC clinically
is caused by the presence of EBV, this effect must be
determined by one (or both} of these two proteins. This
study used the cloned EBV EBNA-1 to co-transfect the
mouse fibroblast cell line BALB/C3T3 with a G418-resist-

ant plasmid pMN2. The effect of EBNA-1 on the radiation
survival curve of this cell line and its implications will be
discussed.

In vive study of rabbit irradiated skeletal muscle by NMR
imaging

A. Francois-Joubert, J. L. Leviel, J. L. Lefaix and

J. L. Lebail

Inserm U 318, Hdépital Albert Michallon, Pavillon B, BP
217 X, F 38043 Grenoble, France

Surgical treatment of an irradiated area needs an exact and
sensitive imaging technique. We investigated the possible
use of magnetic resonance imaging {MRI}. Two groups of
16 rabbits were irradiated on the left iliospinalis muscle
with an iridium-192 scaled source (E, = 0.38 MeV). The
dose rate at 2 cm depth was 10 Gy for Group 1 and 20 Gy
for Group 2. Proton imaging was performed regularly
during 8 months for each rabbit in a 2.35 T imaging system
with a special probe including a half saddle coil and a
restraining system for the anaesthetized rabbit. Transverse
images (ZDFT 3000/34) were obtained before and after
intravenous administration of Gd-DOTA (0.3 mmol/kg). In
Group 1, five out of eight rabbits had a superficial muscular
lesion without atrophy at the 22nd week. In Group 2, six
out of eight had an extended muscular lesion with an
important atrophy at the 18th week. (Two rabbits died
after anaesthesia at the 13th and 17th weeks.) Histological
findings obtained on another group of rabbits have shown
some necrosis with fibrosis in the irradiated area from the
30th week for Group 1 and the 20th week for Group 2, and
an inflammatory lesion from the 10th week in Group 1 and
the 4th week in Group 2. An MRI lesion could probably be
better explained by necrosis and the progressive fibrosis
substitution than by inflammation.
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The gene as a theme in the paradigm of cancer

E. J. Hall

Center for Radiological Research, Columbia University,
New York, NY 10032, USA

An excess incidence of cancer and leukaemia was observed
in the early radiation workers within a few years of the
discovery of X rays. Thus, radiation was added to the
bewildering array of physical, chemical and viral agents
identified as able to cause cancer. The common mechanisms
involved are only now becoming clear. There are four lines
of research, rapidly converging, that illustrate how the
function of specific genes can regulate cell behaviour —
including transformation to a malignant state. (1) In the
leukaemias and lymphomas, the activation of cellular onco-
genes is important. The genes involved are present in all
normal cells and are often associated with cell growth and
regulation. When activated, they act in a dominant fashion
to cause a cell to express the malignant phenotype. (2) In
solid tumours, a more important mechanism may be the
loss of a suppressor gene which acts in a recessive mode, i.e.
both copies must be lost for a malignancy to be expressed.
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The classic example is retinoblastoma; the gene has been
cloned and found to be associated with several other
commeon cancers. It is likely to be onc of a family of such
genes. It may well be that the activation of one or more
oncogenes, or the loss of one or more suppressor genes, or
both is required for a tumour to progress from initiation
through promotion to a metastasizing malignancy.
(3) Recent studies indicate that heterozygotes of repair-
deficient syndromes such as Ataxia Telangectasia are much
more likely to develop cancer and may also be more
sensitive to radiation induced malignancies. (4) The most
recent candidate gene is the molecular checkpoint gene.
This gene causes cells to stop in G, following exposure to
DNA damaging agents, before proceeding with the
complex task of mitosis. Mutants in which this gene is
defective, missing or otherwise inoperative are exquisitely
sensitive to killing by X rays or UV. To date these experi-
ments are possible only in lower organisms, such as yeast,
but homologues in mammalian cells are actively being
sought. Defects in cell cycle regulating genes are likely to be
the key to cancer induction.
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Non-vascular interventional radiology — biliary disease and
stents

Ch. L. Zollikofer, F. Antonucci, G. Stuckmann,

P. Matutas and M. Heer

Institut fiir Radielogie, Kantonsspital Winterthur, 8401
Winterthur, Switzerland

Self expanding metallic stents with a diameter of 6-10 mm
have been developed to improve long-term patency in
benign and malignant biliary duct obstruction. We have
treated 55 patients with the Wallstent-type endoprosthes:s,
52 patients for malignant and three patients for benign
disease. The stents were introduced percutaneously via a
transhepatic approach in 44 patients and endoscopically in
etght. Of the 52 patients with malignant disease, 44 died
between 4 days and 19 months (mean survival 6 months).
Eight patients are alive after 6 weeks to 14 months (mean 6
months). Stent obstructions occurred in 11 patients (21%).
Nine of these patients were successfully treated with a
secondary intervention. Treatment consisted of removing
sludge or additional stent implantation. In three patients
the obstruction was due to tumour overgrowth and in
another three to tumour ingrowth through the mesh of the
stent and in five patients due to sludge or food incrus-
tations. Serious complications included cholangitis (six;
11.5%), and gallbladder hydrops (two; 3.8%). There was
one procedure-related death due to cholangitis and
bleeding (1.9%). The 30 day mortality was 15%. The three
patients with benign disease were followed from 3 to 5
years. In two patients the stents occluded due to sludge and
mucosal hyperplasia prompling a secondary percutaneous
intervention. Use of the Wallstent is now our preferred
method for palliation of malignant obstruction. The stent
occlusion rate until death of 21% compares favourably
with conventional plastic stents. For benign disease our
experience is limited, however a conservative approach with
stenting as the last non-surgical step seems advisable.

Fluoroscopically guided percutaneous gastrostomy

R. F. McLoughlin and R. G. Gibney

Department of Diagnestic Imaging, St Vincent's Hospital,
Elm Park, Dublin 4, Ireland

We describe our experience with fluoroscopically guided
percutaneous gastrostomy. A total of 16 patients was

prospectively studied. The indication for gastrostomy was
bulbar palsy in 12, head and neck carcinoma in three and
ducdeneo-enteric fistula in cne patient. A COPE nephros-
tomy pigtail catheter (#10-#14 French in size) was
inserted into the stemach under fluoroscopic guidance and
local anaesthesia in all cases, and feeding via the tube
commenced the following day. Two of the tubes (12%)
became dislodged within a week of insertion, but with no
complications. A further tube was removed duc to patient
dissatisfaction. In nine cases (56%), the tube remained
patent until no longer needed, or is currently patent. Four
tubes {25%) required changing because of wound site infec-
tion (2), tube blockage (1), or gastro-oesophageal reflux (1).
Of these, one required a further tube change because of
tube displacement and another required four further tube
changes over several months because of tube blockage. All

~ tube changes were performed along the mature tract of the

original tube. Of the 25 tubes studied, the average patency
rate is 9.2 weeks. We conclude that fluoroscopically guided
percutaneous gastrostomy is a safe, successful method of
enteral feeding.

The Holminm-YAG laser: safety in the biliary tract and
elsewhere

M. Blomley, D. A. Nicholson, *C. Foster, TA. Bradley
and TM. Myers

Departments of Radiology, * Histopathology and tMedical
Physics, Hammersmith Hospital, Du Cane Road, London
Wi20HS, UK

The Helmium laser has potential use in perculaneous
cholecystectomy and gallstone lithotripsy. There s,
however, a paucity of data regarding its effect on tissues
and penetration in different media. We examined the effect
of the laser on human gallbladder tissue at various energies
with the laser fibre in direct contact with the tissue. Micro-
scopic examination revealed zones of thermal damage with
limited ( < 1 mm) lateral extension from the ablation site.
20 shots at 130 mJ, caused near perforation of the gall-
bladder wall. Histological effects of tissue damage will be
presented. We also examined penetration of the infrared
beam through air, saline, bile, urine, blood, iohexol and
diatrizoate solutions and admixtures. An exponential
model of attenuation fitted the data very closely (R*2 >
0.99 for all media). All media, except blood had a similar
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attenuation coefficient (range 2.1 to 2.8 mm '), blood had a
coefficient of 4.6 mm~'. We conclude that bile and other
media strongly attenuate the laser’s energy within a short
distance, but when the fibre 1s in direct tissue contact,
perforation is readily achieved. Therefore, clinical use of
the Holmium laser in the biliary tract should be via a dual
fumen catheter/basket system in order to prevent perfora-
tion. The results of the data will be discussed in relation to
safety of the Holmium laser in different interventional
radiological applications.

An assessment of the Holmiuom—YAG laser for fragmenting
gallstones

D. A. Nicholson, M. Blomley, G. Bartal, *A. Bradley,
*M. Myers, TW. Man, {C. Foster and L. Banks
Departments of Radiology. * Medical Physics,
tBiochemistry and {Histopathology, Hammersmith
Hospital, Du Cane Road, London Wi20HS, UK

The feasibility of using a Holmium laser to fragment large
galistones was examined i vitro. The energy from this 2.1 um
pulsed laser is transmitted through a flexible, 0.6 mm
diameter fibre, which can be passed down an endoscope.
The fibre was placed in close proximity to a gallstone,
grasped in an endoscopy basket and immersed in a saline-
filled beaker. A metal grid with 3 mm diameter holes was
placed mid-way in the beaker. Fragmentation was complete
when all fragments passed through the grid. To date, 29
large gallsiones {mean mass 1.26 g) have been fragmented.
A mean of 515 shots was required at a frequency of 5 Hz.
The number of shots required increases approximately
linearly with the stone mass. Fibretip degradation was
investigated; a statistically significant (p < 0.05) fall-off in
power output was demonstrated; technical aspects are
discussed. All stones underwent physico-chemicai and
computer tomographic analysis. Cross-correlation with
fragmentation data will be presented, showing the differ-
ence in energy required to fragment different stone types
{rimmed, cholesterol, pigment). The Holmium laser can
effectively fragment gallstones and therefore has potential
uses in fragmenting retained common duct stones at ERCP
and galibladder stones prior to percutaneous cholecystec-
tomy, adding to its already established uses in surgery and
laser angioplasty.

Pelvi-ureteric junction obstruction — treatment by balloon
dilatation in 21 patients

§. Garber, D, Rickards and J. Castro

Department of Radiology, The Middlesex Hospital,
Mortimer Street, London WIN8AA4, UK

Pelvi-ureteric junction {(PUJ) obstruction is surgically
treated by open Anderson Hines or Culp pyeloplasty. Less
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invasive therapies have been developed including percuta-
neous endopyelotomy and balloon dilatation. A total of 21
patients (M:F 12:9; aged 23-78, mean 43 years) had radio-
logical and renographic evidence of significant PUJ
obstruction. Three patients were asymptomatic and 18
complained of intermittent loin pain. At cystoscopy, the
ureteric orifice was catheterized with a guide wire and a
10 mm, 4cm balloon passed over it into the PUJ. Dila-
tation was performed. Rupture of the PUJ, as evidenced by
contrast extravasation, was seen in 16 cases. The ureter was
stented for 6 weeks with a 33 stent. Technical success was
achieved in all patients. Clinical improvement was seen in
17 patients at follow-up, supported by both renographic
and radiological evidence. No improvement was seen in
four and three of these went on to open pyeloplasty. Minor
immediate post-operative complications were common.
Major late complications occurred in one patient who
developed a PUJ stricture that required open surgery.
When compared with the success reported for percutaneous
pyelolysis (80%) and Anderson Hines Pyeloplasty (85%),
balloon dilatation compares well (76%). Complications are
few and failure can be corrected by surgery or potentially a
repeat dilatation. PUJ balloon dilatation is an effective,
minimally invasive treatment for PUJ obstruction.

Renal biopsy in diffuse renal disease — experience with a
14 gauge biopsy gun

K. T. Tung, M. Q. Downes and *P. J. O'Donnell
Department of Diagnostic Radiology, Kent and Canterbury
Haospital, Canterbury CT1 ING, UK and * Department of
Histopathology, King's College Hospital, London SE5 9RS,
UK

We retrospectively review our experience of percutaneous
renal biopsy (PRB) in native kidneys with diffuse disease to
assess the efficacy and safety of a 14 gauge biopsy needle in
an automated gun (Biopty TM, Uppsala). 104 biopsies in
103 patients {64 male, 39 female; age range 14-78 years,
mean 45.4 years} were performed by single radiologists (one
consultant or one of a number of senior registrars) using a
14 gauge Biopty needle with continuous ultrasound guid-
ance. 103 of 104 (99%) procedures resulted in sufficient
tissue for light and electron microscopy and immuno-
fluorescence allowing a definitive diagnosis. An average of
2.6 passes were made at each procedure with a mean of 13.4
glomeruli per tissue core. There were four (3.8%) minor
complications of transient macroscopic haematuria. Three
{2.9%) significant complications consisted of two sympto-
matic perirenal haematomas and one arterio-venous fistula
which was successfully embolized. Our diagnostic and
complication rate compare favourably with published rates
using various techniques and different needles. The impor-
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tance of sample size with regard to accurate diagnosis is
discussed. We suggest that use of the 14 gauge Biopty gun
guided by real-time ultrasound should currently be the
method of choice for PRB in adults.

Mechanical and uvltrasonic properties of urinary stones

N. P. Cohen, H. N. Whitfield, *J. C. Shelton and

*G. P. Evans

Department of Urology, St Bartholomew's Hospital, West
Smithfield, London ECIA 7BE and *Interdisciplinary
Research Centre, Queen Mary and Westfield College, Mile
End Roud, London, UK

Urinary stones are now treated by extracorporeal shock-
wave lithotripsy and/or percutancous stone surgery. Some
stones can prove remarkably resistant to these techniques.
A study has been performed 1o examine the physico-
chemical and acoustical parameters of kidney stones with
the aim of predicting the ease of fragmentation. 30 intact
urinary stones were rehydrated. Parallel surfaces were
machined. One of the two offcuts from each stone was
analysed for compesition and structure by infrared spectro-
scopy and scanning electron microscopy; the other
embedded in a polyester resin, polished and microhardness
tested with a Shimadzu microhardness tester. The speed of
ultrasound through the stones was measured using a pulse
transit time technique. Stones were placed in a water bath
between two | MHz transducers of 11 mm diameter,
connected to a generator/digital receiver and PC IBM-
compatible computer. Density of the stones was measured
using Archimedes’ principle and a theoretical modulus of
elaslicity calculated from:

E=Cl

where E is the Young's modulus and & is the density.
Compression iesting with an Instron testing machine gave a
direct measure of the modulus and compressive strength.
Stone specimens were fragmented in the focus of the
Dornier MPL 9000 lithotripter. Early results have shown
an increase in the parameters for the series struvite to
brushite as follows:

Stone type Density Modulus Velocity Microhard-

{mg/mm?’) (m/s} ness {Vickers)
Struvite 1.6 7.2 2116 43
Uric acid 1.8 11.9 2602 68
Calcium
oxalate 2.1 11.9 3004 108
Brushite 22 326 3808 142

The relationship between ultrasound velocity and the
modulus characteristics of stones may be useful in
predicting the resistance of stones to fragmentation in vitro.
Presently there is no satisfactory method for determining
the composition and structure of stones before treatment.
Clinical methods for measuring the velocity of sound
through stones in the clinical situation are being
investigated.

Percutaneous balloon dilatation for transport ureteral
stenosis

D. A. Nicholson, M. Sheikh, N. Chetiy and G. Williams
Department of Radiology, Hammersmith Hospital, Du
Cane Road, London WI20HS, UK

We have reviewed 15 patients who have undergone percuta-
neous dilatation of distal ureteric strictures following renal
transplant. Obstruction was clinically suspected in ali
patients by rising blood creatinine levels and comparison
ultrasound scans. The time from transplantation ranged
from 2 to 48 months (mean 13 months), with |11 out of the
15 patients having had temporary stenting (4-7 weeks)
following transplantation. In all cases dilatation was per-
formed with 8 10 mm (larger than in most previcus serics),
high pressure balloon catheters passed over a rigid guide
wire. 12 strictures were fully dilated, with seven patients
requiring more than one dilatation. 10 out of 15 patients
were successfully managed with nephrostomy drainage and
balioon dilatation only, all showing progressive reduction
in creatinine levels; follow-up has ranged from 3 to 2
months. One complication of frank haematuria was
encountered following dilatation; this was managed non-
operatively. The remaining five patients required other
procedures after partial balloon dilatation, including stent
insertion and endoscopic urcterotomy. The success of
balloon dilatation was not related to time from transpian-
tation, however it appears that the late occurring strictures
are more difficult to dilate requiring several balloon dila-
tations. Antegrade dilatation is successful in treatment of
transplant ureteral stenosis. Post-dilatation stenting as
advocated by other authors is not needed in the majorily.

Complication rate of combined endoscopic and
percutaneous stent insertion

M. B. Sheridan and D. F. Martin

Department of Radiology, University Hospital of South
Marnchester, Manchester M208LR, UK

Endoscopic insertion of biliary stent has a success rate of
90% with a complication rate of approximately 10%. In
those patients in whom endoscopic stenting fails, percuta-
neous transhepatic assistance (the combined procedure
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(CP)) is used, although a high complication rate has been
reported. We have reviewed our complication rate for CP
in 40 consecutive patients. Following failure of endoscopic
stent insertion, PTC with external drainage is performed
within 72h, followed by CP and stent insertion, again
within 72 h. All procedures are performed under antibiotic
cover and sedation using midazolam and nalbuphine. 39
patients had successful CP. The total procedure related
complication rate was 32.5% with a 2.5% 30 day mortality.
Cholangitis occurred in nine patients, haemobilia in one;
one developed a right subphrenic collection and two
developed severe right upper quadrant pain. All complica-
tions settled on conservative treatment. Our complication
rate for ERCP, PTC and CP is higher than for endoscopic
stenting alone, but complications were minor. We suggest
that the complication rate for these procedures can be kept
to a minimum by adherence to antibiotic and fluid regimes
and by carly recourse to staged CP.

Notes
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Transuretheral ureteric stent retrieval using the Amplatz
snare

I. Robertson, R. Edwards and A. Jardine

Departinent of Radiology, Western Infirmary, Glasgow
Gli6oNT, UK

Internal ureteric stents are widely used transiently to main-
tain ureteric patency and removal/replacement usually
requires general anaesthesia. The Amplatz goose neck snare
enables nen-operative transuretheral stent retrieval and a
technique using the snare introduced via a haemostatic
sheath is described. Stent retrieval has been performed in 20
female patients using mild intravenous sedation and topical
uretheral anaesthesia. The length and course of the male
urethera make manipulation more difficult but this has
been successfully negotiated using a steerable catheter
system. Procedural times are less than 20 min with
screening times of approximately 2-3 min. In addition,
stent replacement has been performed in five patients.
There have been no post-procedural complications and the
procedure was weli tolerated by all patients. This technique
offers a simple, safe cost-effective technique for trans-
uretheral stent retrieval/reptacement which can be per-
tormed under local anaesthesia.
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1927 and after: the Annual Congress in retrospect
N. G. Trotit
Cheam, Surrey SMI12DR, UK

In Central Hall, Westminster, the amalgamation of the
Roéntgen Society and the then BIR to form the present
Institute was celebrated on 17 and 18 November 1927 in
our st Annual Congress, which included a Technical Exhi-
bition by 20 firms. The story of those Congresses, the first
42 in London and subsequently on tour, can be traced in
the BJR and BIR Annual Reports supplemented by
personal recollections, cspecially since December 1952, the
first post-war Congress. One reflects on the dinner in 1929,
with the speeches reported in 5000 words in the B/R: notes
a paper at that same Congress describing the overwhelming
superiority of Germany over Britain in the quality and
provision of radiological equipment; recalls that revelu-
tionary presentation of 20 April 1972 by Ambrose and
Hounsfield. Until recently, meetings at Congress consisted
almost entirely of some 3040 invited papers in pre-
arranged Symposia. Manchester 1985 saw a transforma-
tion, a joint venture with other societies: 150 papers, many
proffered, on the theme “Information Technology in
Radiology™ and, for the first time for many vears, a large
Technical Exhibition. But, all Congresses and their dinners
come to an end: will Birmingham 1992 match the 1929
Burlesque, a Radiological Drama in One Act, “Blood and
Whitewash”?

Encephalography, development and introduction into clinical
(neuro-)radiology

Hans-Joachim Maurer and A. Wolfgang Pulst
Department of Radiology. Faculty of Medicine, University
of Malaya, 59100 Kuala Lumpur, Malaysia

In 1919 Dandy reported on eight patients investigated by
translumbar insufflated air into the ventricle system. With
respect to possible complications, Dandy abandoned this
procedure in favour of ventriculography: air insufflation
through one or two holes in the dorsal parietal bone (1920)

used before in children as transfontanellar access (1918).
Wideroe tested the translumbar air filling of the ventricle
system at about the same time but did not continue
regarding the bad quality of contrast in some iest cases. On
the other hand, Bingel developed, independently of Dandy
as well as Wideroe due to his own testimony (1921), the
translumbar encephalography at the Medical Department,
LKA Brunswick, Germany. Based on a trial of 30 patients
as well as corpse tests he had done in 70 patients a
translumbar encephalography without adverse reactions.
The results have been published by Bingel (1921) men-
tioning references of Dandy’s papers as well as Wideroe’s
paper. Based on this publication, 10 further papers, and
some lectures, the translumbar encephalography was intro-
duced into clinical routine (neuro-jradiology in Germany as
well as Europe, probably all over the world. The abandon-
ment by Dandy would have perhaps completely eradicated
this procedure with respect to his reputation as leading
neurosurgeon of the USA and probably the whole world at
that time. Introductions of cerebral angiography (Moniz),
later CT and last MRT as well as magnetic power measure-
ment have displaced completely translumbar encephalo-
graphy (Dandy, Bingel) as well as ventriculography
(Dandy).

The birth and development of the X-ray motor car

J. M. Guy

Department of Radiology, Yeovil District Hospital, Higher
Kingston, Yeovil, Somerset TAI26NS, UK

Pioneer motor cars and early X-ray sets grew up together at
the end of the nineteenth century. For the first 20 years of
this century the development of both was linked to provide
mobile radiography. At first, the car was merely the means
of transport for the equipment. Later the engine provided
the source of electrical power. A civilian radiologist in
England described one of the earliest X-ray motor cars.
British, French, German and American engineers designed
X-ray vehicles with some degree of sophistication during
the First World War, mainky for military use,
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The Nuffield Institute for medical research, Oxford, and
the radiology of the throat

8. J. Golding

Department of Radiology, University of Oxford, UK

This is a story of fortuitous combination of funding, facili-
ties and talent. Lord Nuffield’s benefaction 1o the Univer-
sity in 1936 and personal interest in the development of
cineradiology provided conditions for the veteran pioneer
radiologist from Manchester, Alfred Barclay, to establish
the Institute as an smportant centre of cineradiclogical
resgarch, in particular of the fetal circulation. From this
fertile ground grew the investigation of swallowing and the
airway. In 1948 Dr Gordon Ardran arrived at the Institute
to replace Barclay and formed a collaboration with Dr
Fred Kemp, from Oxford's Radcliffe Infirmary. Both men
were gifted with enquiring and scientific minds and almost
immediately began a steady stream of fundamental
observations on the functional anatomy of the throal. This
continved for 30 years, despite Ardran’s other major
interest in radiological protection and quality control, and
Kemp's increasing involvement in the development of the
Radcliffe Infirmary as a teaching hospital. Today some of
these publications are 40 vears old, but they are still
frequently cited in the literature and the accuracy of Ardran
and Kemp's work has never been seriously disputed. This
review describes their work and examines its significance to
current practice in imaging the pharynx and larynx.
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Dr John Hall Edwards: Birmingham’s X-ray martyr and
first radiologist

J. G. L. Cole

Formerly consultant radiologist, Dudley Road Hespital,
Birmingham, UK

Dr John Hall Edwards, born in 1858, followed in the
footsteps of his father and grandfather who had also prac-
tised in the city of Birmingham. Setting himself up in a
practice in Moseley, he became very much involved with
photography, and ‘on the evening that the news of Roent-
gen’s discoveries were leaked to the Vienna press he decided
with his friend Dr Ratcliffe to assemble a unit and radio-
graphed his hand. In February 1896 a needle was success-
fully removed from the hand of Mrs Berry, which Edwards
had located. From this his work expanded and he moved to
some rooms close to the Medical School and the General
Hospital to which he was appointed surgeon radiographer,
a post he held until 1919. Came the Boer War and after
much persuasion the War Office allowed him to set up a
unit in the Ist Yeomanry Hospital in Deelfontein. His
articles to-ocal papers both from South Africa and from
home were much appreciated and' he was awarded member-
ship of the Press Council. He also continued with his
photography. Alas he -noticed that his hands were
becoming affected by the rays and because of a cancerous
skin lesion his hand was amputated. He continued to work,
painied, wrote articles, edited the Archives of Roentgen
Ray. During the First World War he supervised the X-ray
facilities not only for Birmingham but also for southern
command. After the War, he entered local politics as
member from Rotton Park, but ill-health gradually
rendered him less and less mobile so that near the end he
was confined to a wheelchair. His name is inscribed on the
memorial to the X-ray martyrs in Hamburg and his efforts
to introduce radiation protection have been of immense
value to following generations of radiation workers.
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Ultrasound of the spine in infants with lumbosacral skin
lesions

J. Vive and A. C. Lamont

X-ray Department, Leicester Royal Infirmary, Leicester
LEI SWW, UK

A total of 30 infants with lumbosacral skin lesions referred
for neurospinal ultrasound over an 18 month period was
studied retrospectively to assess which cutaneous markers
were most often associated with closed spinal dysraphism.
20 infants with a simple low-lying dimple and one with a
pilonidal sinus had normal scans. Two infants with sacral
skin swelling had a subcutanecus abscess but ne neuro-
spinal abnormality. Three of four infants with hairy
patches had anormal scans (one with multiple vertebral
abnormalities, one with a conal cyst and one with a teth-
ered cord). Capillary naevi were seen in one otherwise
normal infant and in the infant with a hairy patch and
vertebral abnormalities. A high-positioned dimple was
present in a second infant with tethered cord syndrome. A
case of lipoma of the filum terminale presented with a skin
tag offset from the midline. In conclusion, ultrascund is a
reliable and non-invasive technique for the early screening
of lumbosacral skin lesions for closed spinal dysraphism
with the prognosis varying from very good for low-lying
simple dimples to relatively poor for most hairy patches.
However, the early identification of closed spinal dys-
raphism has allowed more successful management of these
patients.

Ankylosing spondylitis: a comparison of clinical and
radiographic features in men and women

S. Eustace, R. J. Coughlan and C. McCarthy
Departments of Radiology and Rheumatology, Mater
Misericordiae Hospital, Eccles Street, Dublin 7, Ireland

The clinical and radiographic features of ankylosing spon-
dylitis in men and women are felt to differ. Reisnick
concluded that women presented at an earlier age, with
more peripheral and cervical spine arthritis and tended to

have more benign discase. This study was undertaken to
compare clinical presentation, radiographic features, course
and complications in 83 patients conforming to the Rome
criteria. There were 64 males and 19 females, mean ages at
presentation of 23 years and 26 years, followed for a mean
of 13 and 11 years. At presentation, fernales had more
peripheral arthritis and asymptomatic sacroilitis (p <
0.001). Males had more symptomatic sacroilitis (p < 0.001).
Initial views of sacro-iliac joints were scored grades 04 in
42 patients, eight patients had Grade 4 sacroilitis at presen-
tation. 35 patients had lumbar spine changes and nine
patients had cervical spine changes. No difference in the
rate of lumbar and cervical spine involvement in men and
women was identified. Five patients developed spinal fusion
(four males, one female). One male patient developed upper
fobe pulmonary fibrosis, one male patient developed the
cauda equina syndrome, one male patienl required joint
replacements. However, no significant difference in the rate
of complications occurring in men and women was
demonstrated.

First metatarsal pronation in hallux valgus

S. Eustace, J. O'Byrne, J. Stack and M. M. Stephens
Departments of Radiology and Orthopaedics, Mater
Misericordiae Hospital, Eccles Street, Dublin 7, Ireland

The aetiology of hallux valgus is unclear. Previous authors
have correlated development of hallux valgus with
convexity and width of the first metatarsal head, others
have highlighted the importance of metatarsus prima varus.
Pronation in the first metatarsal is to date unreported
primarily because clear markers of rotation in that bone
have not been identified. 20 metatarsals were dissected from
cadavers and radiographed in degrees of rotation (0%, 10°,
20°, 30°, to 90°). The inferior tuberosity of the base moved
laterally as the bone pronated, position correlating to
degree of rotation. This model was applied to 40 controls
with clinically normal feet and 40 patients with hallux
valgus. 38 of 40 controls had less than 10° of first meta-
tarsal pronation. 17 of 40 patients with hallux valgus had
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20 or more first metatarsal pronation (p < 0.001). We have
identified features that enable assessment of rotation in the
first metatarsal. We have proved that patients with hallux
valgus have first metatarsal pronation. Preliminary evalua-
tion suggests that this rotation may be reversed by orthotic
insoles, Incorporation of a derotational manoeuvre into
standard oesteotomy may reduce the current 20% post-
surgical recurrence rate.

The influence of clinical data on the interpretation of MRI
scans of the lumbar spine in disc discase

B. §. Worlhington, R. W. Kerslake, L. A. Mitchell,

T. Eichhorn and A. G. Gale

Department of Academic Radiology, University of
Nottingham, Nottingham NG7 2RD, UK

A total of 100 patients with suspected lumbar disc disease
was investigated by magnetic resonance imaging in the
sagittal and transverse axial plane employing a variety of
pulse sequences. The resulting scans were reported indepen-
dently by three different radiologists firstly without any
clinical data and again after an interval of several weeks
with knowledge of the history and clinical findings. 50 of
the patients have come to surgery and the degree of
complete concordance between the radiological and opera-
tive findings in the initial reports was 67%, 63% and 64%
respectively. The three observers gave a different report in
over 10% of the cases when they had access to clinical
findings. In most cases this was to give a positive interpreta-
tion to questionable features in the presence of corrobor-
ating clinical data. We conclude that whilst access to
clinical data may reduce the number of false negative and
equivocal scan reports this is at the expense of an increase
in the number of false positives.

Cervical spondylosis: correlation of MR imaging and plain
film findings

B. C. M. MacPherson and D. H. Hadley

Department of Neuroradiology, Institute of Neuwrological
Sciences, Glusgow G514TF, UK

It has been stated that magnetic resonance imaging (MRI)
is unreliable in the demonstration of osteophytic and other
bony lesions, and that plain film changes correlate poorly
with clinical features in cervical spondylosis. To assess the
validity of these beliefs, balanced and T,-weighted sagittal
MRI was prospectively compared with cervical radio-
graphy in 45 patients (270 disc levels) presenting with
spondylotic myelopathy. The commonest level affected by
osteophyte and/or narrow disc was C5-6. Offsets occurred
with equal frequency at C3-4, C4-5 and C5-6, with very
few outwith these levels. 147 levels (54%) were normal on
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both examinations. Osteophyte occurred at 52 levels (19%)
— of these, MRI was abnormal in 90%. Offsct was present
at 39 levels (14%) — MRI was abnormal in 64%. Narrow
disc, 23 levels (9%) -— MRI was abnormal at all but one
(96%). 85% of osteophytes demonstrated on radiographs
were seen on MRI. On MRI, an annular bulge was demon-
strated -at 33 levels (12%) — 13 (39%) having normal
radiographs. Posterior extension touching the cord
occurred at 32 levels (12%) — 10 (31%) having normal
radiographs. Cord indentatiorr was seen at 34 levels (13%),
four {(12%) with normal radiographs. Of 147 levels normal
on radiography, MRI abnormality was demonstrated at 29
{20%}), but in only four was cord indentation present. Thus,
MRI demonstrated bony abnormalities such as osteophytes
and changes related to narrow disc spaces. Radiographs
reliably predicted normality as’'demonstrated on MRI, and
can therefore be used to screen patients with clinical
features suggesting cervical spondylotic myelopathy.

MRI of discitisfosteomyelitis

A. ] Tottle, A. M. M, Jones, A. Case, I. Watt,

P. Goddard, C. Johnson, B. Penry, J. R. Bradshaw and
A. Longstafl

Department of Radiodiagnosis, Bristol MRI Centre,
Frenchay Hospital, Frenchay, Bristol BS16 1LE, UK

Magnetic resonance (MR) imaging is establishing an
important role in the investigation of musculoskeletal
abnormalities. Most interest has been in diagnosing and
staging tumours. We have looked at its application in
investigating osteomyelitis and discitis. Notes and MR
scans of 35 consecutive patients with suspected osteomyeli-
tis or discitis were examined. 23 studies were performed for
back pain, seven post-surgical intervention. Each scan was
re-interpreted looking specifically at vertebral body and
disc signal, inflammatory mass effect, and any enhancement
post-gadolinium when given. Each case was categorized as
either inactive, active or infective discitis, or negative. Five
were felt to be inactive; seven active; six infective; one sacral
osteomyelitis; one poor quality image where a repeal was
suggested; and three negative. The negative results showed
degenerative discase (2) and metastases {1). All six infective
cases were confirmed by blood culture, serclogical tests or
biopsy. One of the inactive, and three of the active cases
have been confirmed. 12 other cases have been investigated
due to suspected osteomyelitis in the hip (3}, lower limb (6),
mandible {1), skull (1Y and sternum (1). Results were posi-
tive for neoplasia in one, infection in three, equivocal in
two, and negative in six. The use of MR in discitis/osteo-
myelitis is discussed. We feel that it is helpful in diagnosing
and categorizing discitis, in assessing bony involvement in
known osteomyelitis, and in the follow-up of the infective
complications of surgery.
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CT scanning of L3/4 in suspected disc prolapse: is it
necessary?

P. de V. Meiring, M. Gandhi and R. A. Nakielny
Department of Radiology, Royal Hallamshire Hospital,
Sheffield, UK

A retrospective study of all orthopaedic referrals for
computed tomography (CT) scanning of suspected lumbar
disc disease to the Hallamshire Hospital for a 2 year period
from July 1989 to July 1991 was done to assess the necessity
for scanning the L3/4 level. Of a total of 723 lumbar spine
scans performed, 511 were from the orthopaedic services in
the Hallamshire and Northern General Hospitals, 460 were
for clinically suspected disc discase. There was clinical
suspicion of L3/4 pathology in 29 cases (6.3%). Of these 29,
CT abnormality was found in 18 (62%) but in only seven
was an L3/4 abnormality found (24%), two of which were
diagnosed as a prolapsed disc (7%). Four cases had
abnormal CT scans at the L3/4 level with no related clinical
findings (0.9%). In one of these a significant disc prolapsed
was also found at L5/51 which was thought to be the
significant lesion while the other three findings were not
thought to be significant and the symptoms resclved on
conservative treatment, None of these four patients went to

surgery and in none did the L3/4 CT abnormality affect

management. These findings have changed the practice in
the Hallamshire CT department and only the two lowest
lumbar levels are now scanned unless a higher level is
clinically suspected or other factors necessitate wider scan-
ning, e.g. disordered segmentation. This results in reduced
radiation dosage, scanning time and overall cost.

The influence of smoking on adverse effects following
iohexol lumbar myelography

M. Greaves and J. Gholkar

Department of Radiology, Shotley Bridge General Hospital,
Shotley Bridge, Consett DH8ONB, UK

A prospective trial to evaluate the influence of smoking on
the incidence of headache, nausea, vomiting and dizziness
in 50 consecutive patients referred for lumbar myelography.
All patients had suspected lumbar disc disease. The needle
size was standardized at 22G and 12-15ml Ichexol
(240 mg/ml) was injected intrathecally. Following the pro-
cedure, the patients were routinely ambulatory and were
requested to complete a questionnaire the following day.
The incidence of headaches graded as moderate or severe
was significantly increased in smokers when compared to
non-smokers. Smokers experienced more nausea, vomiting
and dizziness than non-smokers {borderline significance). A

statistically significant number of smokers did not feel well
enough to be discharged on the day of the procedure. These
results suggest that smokers have an increased tendency to
suffer adverse effects, particularly moderate and severe
headaches, following lumbar myelograms. This may have
relevance when selecting patients for day case myelography.

Sonographic features of plantar fasciitis

W. W. Gibbon

Department of Radiology, Cardiff Royal Infirmary, Cardiff
CF218Z, UK

Plantar fasciitis is a commen cause of heel pain either as an
overuse phenomencn or related to an inflammatory arthro-
pathy, particularly the seronegative arthropathies. We have
examined 24 patients with clinical plantar fasciitis or unex-
piained heel pain using a 7.5 MHz lingar array transducer,
The investigator was “blind” as to side of symptomatic heel
and relevant clinical history. The thickness of the plantar
fascia at its point of crossing the anterior calcaneal border
was 1.5 te 4.1 mm (mean 3.0mm) for the asymptomatic
and 2.9 to 6.7mm (mean 4.7mm) for the symptomatic
heels, respectively. A thickness difference of 1.0 to 3.8 mm
{mean 1.45 mm} was demonstrated when comparing oppo-
site limbs of the same individual with a relative percentage
difference of 32% to 100% (mean 64%). We also demon-
strated qualitative changes cither diffusely along the plantar
fascia or locally at calcaneal insertion. These appearances
correspond well with the recognized sonographic features
of tendon disease. We discuss these sonographic features
and their clinical relevance with reference to objective
evidence of diagnosis and monitoring the natural history of
this condition.

CT anatomy of the pelvis following hindquarter amputation
J. Fowler, A. M. Davies, *S. R. Carter and *R. J. Grimer
Departmenis of Radiology and * Bone Tumour Treatment
Centre, Royal Orthopaedic Hospital, Birmingham
B3124P, UK

The current management for the majority of musculo-
skeletal sarcomas is reconstructive surgery with or without
chemotherapy. Pelvic lesions tend (o present late and, in a
minority of cases, surgery requires a hindquarter ampu-
tation (HQA). The role of cross-section imaging in the pre-
operative assessment of these cases is well established.
Mutilating surgery deforms the normal symmetrical anato-
mical relationships in the pelvis. The purpose of this study
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is to review the computed tomography (CT) appearances of
the pelvis following HQA. CT was performed in 14 cases;
12 primary bone and two soft tissue sarcomas. In the
normal cases CT showed that, following removal of the
normal skeletal support from one half of the pelvis, the
bladder and small bowel “herniated” towards the side of
surgery. The remaining ipsilateral musculature comprising
the gluteal flap and pyriformis muscle, forming the lateral
pelvic wall, and the psoas and erector spinae muscles
posteriorly all show varying degrees of wasting. The
surgical scar highlighted by surrounding fat is easily identi-
fied. In six cases recurrent tumour was identified arising at
the resection margin. Recurrent tumour could be
distinguished from scar tissue by the presence of a mass
such that any focal enlargement of the muscles within the
surgical field invariably denoted tumour. The attenuation
value of recurrent tumour approximates to that of muscle
apart from the chondrosarcomas which had a low attenua-
tion which should not be mistaken for a cystic collection.
Examples of the normal and abnormal anatomy of the
petvis after HQA are shown and the value of CT in this
clinical context is discussed.

If it isn’t a soft tissue sarcoma, what is it? A review of 1
year’s referrals to the sarcoma unit — CT findings with
pathological correlation

E. C. Moskovic, *J. Serpell, tC. Fisher, *J. M. Thomas
and C. Parsons

Departments of Diagnostic Radiology, * Surgery and
tHistopathology, Sarcoma Unit, Royal Marsden Hospital.
Futham Road, London SW36JJ, UK

Soft tissue sarcomas (STS) are rare; they comprise less than
1% of all malignant tumours with approximately 1000 new
cases arising per year in the UK. Clinically, the commonest
presentation is that of an enlarging mass, usually within a
jower extremity but their rarity, diverse biclogical be-
haviour and heterogenecus histological appearances may
give rise to considerable diagnostic difficuity. A review of
all new patients referred for treatment to the sarcoma unit
at the Royal Marsden Hospital with a clinical diagnosis of
soft tissue sarcoma (STS) during the course of 1 year
(1989-1990) was undertaken. Of 118 patients, 65 (55.1%)
had primary STS, 26 (22.0%) had recurrent STS, 19
(16.1%) had benign soft tissue tumours and cight (6.8%)
had malignant tumours other than STS involving and
presenting as soft tissue tumours. All patients underwent
computed tomography (CT) scanning which was used to
assist diagnosis, assess operability and for radiotherapy
planning where indicated. The CT findings in the non-
sarcomatous tumours, both benign and malignamt, are
discussed and the key role of CT in aiding diagnosis in
these clinically confusing cases is emphasized. Benign soft
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tissue tumours encountered included fibromatosis,
myxoma, arteriovenous malformations, lipomas, myositis
ossificans and a psoas abscess. The malignant tumours
mimicking STS included lymphoma, ostcogenic sarcoma
and a soft-tissue metastasis from an undiagnosed broncho-

genic. primary carcinoma.

Bone cortical and periosteal changes as seen on MRI

G. B. Greenfield _

Department of Radiological und Diagnostic Imaging,

H. Lee Moffitt Cancer Center and Research Insitute, P.O.
Box 280179, Tampa, Florida 33682-0179, USA

Magnetic resonance imaging (MRI) is now widely accepted
as a means of demonstrating bone marrow and sofl tissue
detail. Its ability to elucidate bony changes has been less
well appreciated. The basic changes of cortical destruction
with geographic or permeative destructive paticrns, as well
as erosion of the cortex can also be demonstrated. In some
cases, cortical destruction can be better shown on MRI
than on conventional films. The patterns of petriosteal
reaction, including simple periosteal reaction, spiculated
periosteal reaction, and laminated or “onion-skin® peri-
osteal reaction can be well seen. The cortex is seen as a solid
black line and interruptions of the cortex can be seen as
high signal intensity on proton density and on T,-weighted
images. The various changes on MRI are illustrated and
compared to conventional radiographs and computed
tomography.

MRI of musculoskeletal tumours: a comparative study with
X-ray and CT

V. Lozano, E. Gomez-Catalan, P. Aunion and

A. Bernardo

Diagnostico por Imagen, Hospital “Ramén y Cajul’, Crta.
Colmenar Viejo Km, 9,100, 28 034, Madrid, Spain

We evaluated 64 musculoskeletal tumours, 11 benign
lestons and 53 malignant lesions. In the results, conven-
tional radiograph remained a technique with specific diag-
nostic information. Computed tomography (CT) was
superior in evaluating lesion in flat bones in all cases and
provided valuable information about cortical integrity and
presence of calcification in seven and nine cases, respec-
tively. Magnetic resonance imaging {(MRI) offered a high
“sensitivity” in depicting tumour extent (88%), with
acceptable rates of “accuracy” in defining the intra.
medullary extent of tumour (92%) and in the relationship
of the tumour to adjacent neurovascular bundle (82%). In
summary, although CT is useful, MRI should be regarded
as the examination of choice of “staging™ musculoskeletal
tumours.
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The accessory navicular — a cause of medial foot pain
C. A. J. Romanowski and N. A. Barringion
Department of Radiology. Royal Hallamshire Hospital,
Sheffield, UK

Many different accessory ossicles occur around the foot.
Occasionally these ossicles are the direct cause of a patient’s
symptoms. This is most commonly recognized in the os-
trigonum syndrome. We present 10 cases of a seemingly less
familiar, but equally important clinical scenario related to
the accessory navicular. There are three types of accessory
navicular, the most frequently occurring of which (type II)
is united to the navicular by a synchondrosis. This is the
type that causes pain due to a chronic stress reaction at the

Notes

synchondrosis in physically active people. Over the last 18
months, 10 patients have been seen with a typical clinical
history of chronic or acute on chronic pain over the medial
aspect of the foot overlying the navicular. Seven of these
were female and the mean age was 26.5 years (range 17-38
years). All the patients were physically active on their feet,
either in leisure activities or as part of their occupation. All
had Type Il accessory naviculars on plain radiography and
eight had localized increased uptake on *Tc¢™ MDP bone
scan. Two patients had surgical excision of the accessory
navicular with relief of their symptoms. In summary the
diagnosis is made by finding a Type II accessory navicular
in the context of a typical clinical history and can be
confirmed by a positive bone scan.
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Workshop: Greening the Radiology Department

Workshop: Greening the Radiology Department

Hall 11a

E. Ison
Centre for Greening the NHS, st Floor, Radcliffe
infirmary, Oxford OX26HE, UK

Over the last 3 years, there has been a significant drive to
“green” the National Health Service; green groups are
developing in many units throughout the UK, and the
parliamentary under-secretary of state for health, Mr
Stephen Dorrell, has addressed the issues of energy use and
waste management in the NHS by setting targets and
incorporating them into regional reviews, In this session,
our objective is to determine what constitutes good practice
in a radiology department when environmental impact is
used as a quality criterion. In order to provide baseline
information for the session, a questionnaire about current
practice in relation to environmental considerations has
been circulated to BIR members. The results of the ques-

Congress 80

tionnaire will be presented, and taken as a starting point for
the discussion. Areas of practice that may be examined
include administration and good-housekeeping practices,
the disposal and recycling of processing chemicals, indoor
air pollution, energy efficiency and age of equipment, use of
resources, and compliance with legal and regulatory
requirements with respect to radioactive substances and
hazardous chemicals. Other areas for discussion may arise
as a result of the responses to the questionnaire and the
particular interests of the delegates attending this particular
consensus session. It is envisaged that there will be an
iterative process after the session in order to refine the
outcomes of the debate for publication. We hope to
produce guidelines for staff weorking in radiology depart-
ments that will reduce the overall impact of this discipline,
not only on the environment, but also on those organisms,
human or otherwise, who are dependent upon it.
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Clinical experience with CHART in the UK

M. I. Saunders and S. Dische

Marie Curie Research Wing for Oncology, Mount Vernon
Hospital, Northwood, Middlesex HA6 2RN, UK

In 1984 continuous hyperfractionated accelerated radio-
therapy (CHART) was devised utilizing the radiobiological
data regarding normal tissues and tumours available at that
time. The aim was to maximize cure and minimize normal
tissue injury in patients with cancer. Pilot studies in squa-
mous cell carcinoma of the head and neck and non-small
cell carcinoma of the lung (NSCLC) were commenced in
January 1985 and completed in April 1991, when multi-
centre randomized controlled trials were commenced. The
probability of local tumour control at 3 years in T3 and T4
patients with head and neck tumours is 44% compared to
24% previously achieved. Likewise, in 76 patients with
NSCLC the probability of local tumour control at 2 years
is 22% compared with 4% previously. In 18-80 months of
follow-up the normal tissue changes have been less than
expected, except for spinal cord. New work is continuing
whereby CHART is combined with radiotherapy and
chemotherapy. Carbogen and nicotinamide are to be
employed to overcome hypoxia which may be associated
with such accelerated radiotherapy. Further quantitative
measurements of normal tissues are proceeding.

Hyperfractionated accelerated radiotherapy for carcinoma
_ of the oesophagus

J. Sule-Suso, A, M. Brunt and J. E. Scoble

North Staffordshire Royal Infirmary, Stoke-on-Trent
ST47LN, UK

We report on 73 patients with carcinoma of the cesophagus
treated by hyperfractionated accelerated radiotherapy as an
update of an earlier report (Sule-Suso et al, 1991). The
patients, aged 46-93 years, were considered suitable for
radiotherapy on their performance status irrespective of the
presence of metastases. The radiotherapy was given three
times a day over 2 weeks with a minimum of 3 h between
treatments. The treatment was well tolerated acutely and to

date there have been no unacceptable long-term side-
effects. Dysphagia was improved in 54 {74.0%) patients for
a mean of 40 weeks (range 2-206). Product-limit survival
for all 73 patients was 34.7%, 20.4%, 14.6% and 7.3% at 1,
2, 3 and 4 years, respectively. Product-limit survival for
those without obvious metastasis was 46.4%, 31.2%,
22.2% and 16.7% at 1, 2, 3 and 4 years, respectively. We
conclude that this regime is feasible within the normal
working day, well tolerated, effective and the short overall
treatment duration desirable.

Reference

SuLe-Suso, 1., BRUNT, A. M., Linpur, R. & ScoelEk, 1. E.,
1991. Hyperfractionated accelerated radiotherapy for carci-
noma of the oesophagus. Clinical Oncelogy, 3, 209-213.

Early changes in flow and pH of saliva when treating with
radiotherapy

M. D. Leslie and S. Dische

Marie Curie Research Wing, The Moumt Vernon Centre
Jor Cancer Treatment, Northwood, Middlesex HAG6 2RN,
UK

The early changes in salivary gland lunction of 47 patients
undergoing radical radiotherapy (37 continuous hyper-
fractionated accelerated radiotherapy (CHART) and 10
conventionally fractionated treatment) for head and neck
cancer have been studied. Resting whole saliva and stimu-
lated parotid saliva have been collected from these patients
before, during and up to 12 weeks from the start of
treatment. Marked falls in salivary flow can be detected
within a week of the start of treatment and the fall is more
marked for the stimulated parotid flow as opposed to the
resting whole flow which is predominantly the product of
the submandibular glands. The reduction in parotid flow is
related to the proportion of the gland in the treatment
volume and the dose it receives. Corresponding falls in
saltvary pH are found. The early effects of radiation on
salivary gland function is as marked and is seen earlier in
the patients receiving CHART compared with those treated
by conventionally fractionated radiotherapy. We have
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previously demonstrated a greater preservation of late

parotid function in patients treated by CHART as
compared with conventionally fractionated radiotherapy.
This cohort of patients is being assessed further in follow-
up to determine any relationship between early and late
changes in function.

Tumour cell kinetics in lung cancer

B. E. Lyn, M. 1. Saunders, M. H. Bennett, G. D. Wilson
and 8. Dische

Marie Curie Research Wing, Mount Vernon Hospital,
Northwood, Middlesex HA6 2RN, UK

In vive tumour cell kinetics were performed in 28 patients
with lung cancer. 200 mg bromodeoxyuridine (BUdR) were
administered by intravenous injection 6 h prior to surgery.
Resections were performed in 25 cases but in three biopsy
only was possible. Immediately adjacent samples were
taken for analysis by flow cytometry and for immuno-
histochemical staining for incorporated BUJR. Of 27 non-
small cell lung cancer patients, only four were diploid. The
median poteniial doubling time was 7 days, duration of
S-phase (T3) 15.3h and labelling index (LI} 8.3%. In 17
patients multiple samples were taken from the resection
specimens and showed the doubling times in the periphery
of the tumours to be significantly faster than in the centre
(median values 5.7 and 8.0 days). The LI was also signifi-
cantly higher in the periphery (median values 9.6% and
7.7%). Light microscopic examination showed hetero-
geneity of tumour cell labelling. Manual cell counting gave
average LlIs (median 19%) higher than those obtained by
flow cytometry. Maximum and average LIs combined with
the T, obtained by flow cytometry gave faster doubling
times, median values 1.2 and 3.5 days, respectively. Studies
with antibodies to Kié7 and PCNA were compared with
the BUdR results and the kinetic indices were correlated
with outcome.

Tumour proliferation assessed by combined histological and
flow cytometric analysis: implications for therapy in
squamous cell carcinoma in the head and neck

M. H. Bennett, *G. D. Wilson, 18. Dische, TM. I.
Saunders, *C. A. Martindale, B. M. Robinson.

A. E. O'Halloran, tM. D. Leslie and 1J. H. E. Laing
Histopathology Depariment, *CRC Gray Laboratory,
tMarie Curie Research Wing, and 1 RAFT Department of
Research in Plastic Surgery, Mount Vernon Hospital,
Northwood, UK

The two techniques of flow cytometry analysis (FCM) and
immunohistochemical localization of bromodeoxyuridine
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(BrdUrd) incorporation after in vivo administration, were
combined to study proliferation in squamous cell carci-
noma of the head and neck region. Care was taken in this
study to ensure that similar material was processed using
both techniques such that comparisons could be made.
FCM underestimated the labelling index (LI} in tumours
classified as diploid compared with the histological evalua-
tion of the tumour cells within those tumours (4.6% vs.
17.1%). However, in aneuploid tumours, the FCM LI
(10.7%) was similar to that obtained from histology
(13.5%). Indeed, proliferation assessed by the combination
of histology L1 and FCM duration of S-phase (T%)
indicated that diploid tumours had a shorter median poten-
tial doubling time (T,,) of 2.1 days compared with aneu-
ploid (2.8 days). Despite the heterogeneity of proliferation
evident histologically within the specimens, there was not a
wide variation in the results of FCM analysis when multiple
samples from resections were studied. Using FCM data
alone, 46% of the tumours showed a T, of less than 5
days. When the T, from the FCM data was combined with
the average histological L1, 84% were less than 5 days and
with the maximum L1, 99% were within this time interval.
Compared with previous estimates, the proportion of
tumours possessing proliferative characteristics indicating
the need for acceleration of treatment seems to be much
larger,

TGFB,, collagen 1 and TII gene expression in human skin
fibrosis induced by therapeutic irradiation

S. Delanian, *M. Martin and *J. L. Lefaix

Service de radiothérapie de "Hépital Necker, 149 rue de
Sévres, 75015 Paris, and *D.P.T.E. (C.EA.})|D.S.V.,
Laboratoire de Radiobiologie Appliquée, 91191 Gif sur
Yvette, France

The genetic aspects of radiation-induced fibrosis in hurmnans
have not been well characterized. We studied collagen Type
I, IIT and transforming growth factor B, gene expression in
dermal skin samples from women with no evidence of local
disease after prior irradiation therapy for breast cancer.
The samples were obtained surgically 7 months to 4 years
(irradiated dermis = 1D}) and 20 years (late fibrosis =
L.F) after treatment, and compared with unirradiated skin
samples (control dermis). We used a modified “‘rapid”
Chomezynski methed to extract total RNA from powdered
frozen tissue samples. Northern blot analysis and successive
hybridizations were performed. (1) Total RNA was 2-3
times higher in irradiated tissues. In “early fibrosis” (ID),
this corresponds with the increased cell proliferation. In
(LF), however, since few cells are present, elevated RNA
levels could correspond to increased cellular metabolism.
(2) Collagen I and III genes are highly expressed (2-3 times)
in both ID and LF, probably following increased transcrip-
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tion of the genes. (3) TGF, is overexpressed in both 1D
and LF (2-3 times, respectively}), We propose that in highly
cellular ID, TGFB may be secreted by various inflamma-
tory cells, while in LF fibroblasts, autocrine stimulation
may play a predominant role.

Significance of carbohydrate metabolism control during pre-
operative beam therapy of colorectal cancer on the
background ¢f short-term artificial hyperglycemia and
synchronization of tumour cells on division cyclé

§. K. Karamian and A. Z. Alexanian -

Oncological Research Centre, Ministry of Health of
Armenian Republic, Armenia

Growth of malignant tumours, morbidity of rectum and
dissatisfaction with treatment results, especially of spread,
forces elaboration of combined methods of treatment by
using the most up-to-date achievements in radiobiology
and experimental oncology. A new method of combined
treatment of locally spread rectum cancer (T,,, M.} using
effects of short-term artificial hyperglycaemia and synchro-
nization of tumour cell division rhythm on division cycle
with 5 FU was worked out in the Oncological Research
Centre. The treatment programme foresees the following
succession of events: (a) synchronization of tumour cells by
division cycle; (b) pre-operative beam therapy in the regime
of dose dynamic fractioning; (c) short-term artificial
hyperglycaemia; and (d) operation. If necessary adjuvant
chemotherapy is also used in the pre-operative period. Our
experience proved the high effectiveness of the method.
Realization of short-term artificial hyperglycaemia neces-
sitates the definition of glucose tolerance in these patients.
The need for carbohydrate metabolism control was
confirmed by diabetes mellitus in 14% cases. Tolerance test
revealed 32% of patients with latent diabetes mellitus. High
frequency of diabetes in patients with rectum cancer
prevents artificial hyperglycaemia in those patients who

need special pre-operative treatment as well, Retrospective
analysis of case histories of patients with rectum cancer
with accompanying diabetes mellitus does not confirm the
literature data about interconnection of diabetes and age in
this group of patients and brings to mind a defensive
mechanism of carbobydrate metabolism in patients with
rectum cancer.

Functional state of antioxidant system under the influence
of low doses of radiation

E. Kostyushov, [. Volichek, L. Goncharova, [. Izyumitsev,
V. Dyachek, A. Tyaptin and 1. Popov

Department of Extreme Medicine, Leningrad Institute of
Advanced Medical Studies, USSR

We have studied the state of the antioxidant system in
liquidators of the consequences of Chernobyl AES crash 4-
4.5 years ago and the effect of radiation influence in doses
of 20-25 rem. The significant changes were observed in the
thioldisulfide system which displayed by prevailing of
reduced equivalents. The increasing of SH/SS ratio was
revealed both in protein and non-protein fractions of whole
blood. At the same time the functional state of ascorbic
redox system was characterized by oxidated components in
plasma. Increased activity of catalase and glutathionreduc-
tase and reduced activity of superoxidedismutase were
established in most patients. The level of malonic dialde-
hyde in blood was significantly raised in all cases. Thus, the
adaptational failure of the antioxidant system may be
regarded as one of the leading links in pathogenesis of
damage by low doses of radiation. It may lead to develop-
ment of various organ’s pathology. Changes in thioldisul-
fide systemm may facilitate proliferation, differentiation
disorders and neoplastic processes. On the basis of achieved
results we are able to propose a pathogenetically founded
metabolic therapy for the consequences of low doses of
radiation with the employment of antioxidants.
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Advances in Imaging the Liver
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Imaging of liver tumours: Japanese experience in detection
and characterization

Y. ltai

Department of Radiology, Institute of Clinical Science,
University of Tsukuba, Tsukuba 113, Japan

With advancement of non-invasive imaging modalities
there has been a great progress in the detection and
characterization of liver tumours. In Japan where hepato-
cellular carcinoma (HCC) is one of the most important
cancers, non-invasive imaging diagnosis is positively
applied to many patients especially at high risk of HCC to
pick up tumours as small as possible. Ultrasound and/or
incremenial dynamic computed tomography (CT) actually
detect many hepatic masses which need a correct diagnosis,
if possible, with imaging alone. Thus single level dynamic
CT, magnetic resonance (MR) imaging with or without
Gd-DTPA, and colour Doppler have been used for this
purpose. On the other hand, meticulous imaging techniques
including a combination of non-invasive modality with
angiography (lipiodel CT, CT during arterial portography,
and ultrasound with CO,) have alse been developed for the
detection of tiny lesions or for the charactenization of liver
tumours and non-cancerous hepatic lesions. In this lecture
(1) detection of small liver cancer and {2) characterization
of hepatic mass among HCC, cavernous hemangioma,
metastatic tumour, cholangiocellular carcinoma and non-
cancerous hepatic lesions will be discussed mainly based on
the Japanese experience of CT, MR imaging and
ultrasound.

Round flow defects in CT arterial portography — a
potential pitfall in interpretation

M. E. Roddie, N. Jonker, *1. 5. Benjamin, *N, Habib and
*A, Adam

Departments of Diagnostic Radiology and *Surgery,
Hammersmith Hospital, Du Cane Road, London WI20HS,
UK

Recent clinical studies have demonstrated improved sur-
vival after resection of primary and secondary liver
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tumours. In order to select appropriate patients for surgery,
accurate pre-operative evaluation of the liver is essential.
Computed tomography (CT) with arterial portography
{CTAP) has been shown to be more sensitive than conven-
tional contrast-enhanced CT, CT with iodized oil or CT
arteriography for the detection of focal liver lesions. A high
incidence of perfusion defects has been reported with
CTAP. These can be peripheral and wedge-shaped, geo-
graphical or may involve the whole of the right or left lobes
(the “straight line™ sign). In a series of 22 patients under-
going CTAP in our hospital, 18 of whom went on to have
surgery, CTAP detected 92% of liver tumours compared
with conventional contrast-enhanced CT which detected
only 69%. Flow artefacts were detected in 82% of cases.
These consisted of 14 geographical defects, six wedge-
shaped defects and four cases of the straight line sign. In
four cases, however, round flow defects mimicking tumours
were seen. Intraoperative ultrasound and histological
examination were negative for malignancy in these cases.
To our knowledge, round perfusion defects have not been
reported with CTAP previously and represent a potential
cause of false-positive results. We conclude that round
perfusion defecis do not necessarily represent tumour
deposits and should be investigated further before a patient
is denied potentially curative surgery.

Dynamic and delayed contrast-enhanced MR scanning of
hepatic haemangioma

C. Allen, M. A. Hall-Craggs, M. Paley and 1. Wilkinson
Magnetic Resonance Unit, Department of Radiology, The
Middiesex Hospital, London WIN 844, UK

Liver haemangiomas, particularly large tumours with
central necrosis and cystic change, still present a diagnostic
challenge. Dynamic and delayed scanning after intravenous
contrast enhancement has improved diagnostic specificity
with computed tomography (CT). Similar techniques have
not been applied to magnetic resonance (MR) because of
long scan times. We report the use of a rapid acquisition
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spin-echo (RASE) sequence which obtains 3-5 slices in 20,
thus enabling the acquisition of sequential breath-holding
abdominal scans following injection of intravenous Gd-
DTPA. Preliminary work was performed to optimize the
flip angle. 27 patients with hepatic haemangiomas were
studied by ultrasound (US), dynamically enhanced CT and
by MR. 7T,-weighted spin-echo (SE) with electrocardiogram
triggering and T,-weighted SE sequences were performed.
Sequential breath-holding RASE scans were performed at 2
min intervals for 15 min after injection of Gd-DTPA.
Measurements of tumour signal intensity were made during
enhancement and the enhancement time curves are
described. Tumour appearances and enhancement charac-
teristics were compared with US and CT and the resuits are
reported. Using this technique MR is as sensitive and
specific as CT and more specific than US. MR showed
segmental involvement of tumour in the liver more reliably
than either CT or US and therefore may be the imaging
meodality of choice for pre-operative assessment,

The detecticn, localization and characterization of hepatic
mass lesions with MRI at 1.5T

M. W, Bourne, H. G. Lewis-Jones, M. Lipton and

G. H. Whitehouse

Department of Radiodiagnosis, University of Liverpool,
Liverpool L69 3BX, UK

Recent advances in computed tomography (CT) and mag-
netic resonance imaging (MRI) have greatly improved the
detection and characterization of hepatic mass lesions. The
subcentimetre lesion can now be regularly demonstrated
and mass lesions can be characterized reliably. The role of
pharmaceutical contrast agents both non-specific and
targeted will play an increasingly important role in both
lesion detection and characterization. Advances in surgical
techniques now mean that patients with primary hepatoma
and In certain cases, patients with metastatic liver disease
are no longer considered as unsuitable for a potentially
curative operation. For example, 5 year survival rates in
operated patients with a suitable number and distribution
of metastases from celorectal primaries, approach 30-40%.
The precise radiological staging of hepatic ncoplasms will
become an increasingly routine request. This study ad-
dresses the following questions in relation to a series of
50% patients referred for radiclogical assessment of
suspected hepatic mass lesions: (1) global detection of
hepatic mass lesions; {2) individual lesion detection; (3)
individual lesion characterization and {4) staging for
possible surgical resection, The quantitative and qualitative
results will be presented and discussed.

Differential diagnosis of space occupying lesions of the liver
with MR imaging

L. Vlahos, A. Gouliamos, D. Matsaidonis, L. Kailidou
and A. Papadopoulos

Department of Radiology, University Areteion Hospital,
Athens 11528, Greece

In a retrospective study we reviewed the records of 112
patients who underwent magnetic resonance {MR) exam-
ination of the liver. In 84 of them with a definitive diagnosis
we studied 152 lesions, i.e. 48 hemangiomas, 54 secondary
deposits, 23 hepatomas, 17 hydatid cysts, eight simple cysts,
one abscess and one focal fatty infiltration. Parameters
evaluated were the margin, capsule, shape, internal archi-
tecture and signal intensity. The following are the results in
the most important of them. Hemangiomas: had smooth
margins in 97.5%, no capsule, round or oval shape in 90%,
homogeneous architecture in 96%, low density on T-
weighted in 87% and very high density on T.-weighted in
94%. Secondary deposits: had smooth margins in 59%, no
capsule, round or oval shape in 78%, homogeneous archi-
tecture in 61%, low density on T,-weighted 94.5% and 80%
high density on T,-weighted. Hepatomas: had smooth
margins in 52.3%, complete or incomplete capsule in
43.5%, round or oval shape in 56.5%, inhomogeneous
architecture in 91%, low density in 61% on T -weighted
and high density in 87% on Trweighted. In conclusion,
MR imaging is a very helpful method in the differential
diagnosis of space-occupying lesions of the liver.

CT-fluoroscopy (CTF) in the diagnostic and therapeutic
approach to hepatic lesions

L. F. Frigerio, C. Spreafico, A. Marchiano, M. Milella,
F. Zucchi and B. Damascelli

Special Radiologic Procedures, Istituto Nazionale Tumori
1. Via G. Venezian, Mitano — 20133, lialy

We have coupled a digital subtraction image intensifier to a
computed tomography (CT) scanner. The patient is lying
on the CT table and a usual Scldinger manoeuvre is per-
formed for positioning the angiographic catheter into the
superior mesenteric artery. Then a CT arterial portography
is performed so that the liver is opacified from the portal
system. After that a complete angiographic study is carried
out; the X-ray unit is provided with a tape recorder and a
multiformat camera for the documentation. If necessary, a
pre-surgical or definitive chemoembolization can be carried
out in the same session and CT provides an immediate
control of the path of the emboli. This method has shown
some advantages: (a) it allows the real-time fluoroscopic
control of the angiographic manoeuvres; (b} it reduces the
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time requested for the two studies; (c) the entire procedure
can be carried out in one room without moving the patient;
and {d) it allows a smoother handling of patients at risk.

The liver surface in cirrhosis

R. C. V. Bhatt, C. L. Holland, D. Chand, A. Ahmed and
*H. Bradby

Departments of Radiology and *Gastroenterology, Sandwell
District General Hospital, West Bromwich B714HJ, UK

Ultrasound diagnosis of cirrhosis of liver is fraught with
difficulty because many of the signs commonly described
are observer dependent. We present results of a prospective
study in which patients with cirrhotic livers were assessed
by additional examination of the anterior surface of the
liver by 7.5 and 10 MHz frequency. The normal liver
surface presents as a bright line due to specular refiection.
Established cirrhosis causes irregularity in the liver surface
which scatters ultrasound and this is manifest as a
“broken” bright line or an undulating line. We shall
attempt fo correlate the ultrasonic liver appearances with
biopsy findings, where available. We feel that ultrasonic
examination of the surface of the liver is a useful adjunct to
the routine liver examination in cirrhotic patients.

Liver fat estimation using magnetic resonance imaging
N. R. Moore and 8. Marks

Departments of Radiology and Medicine, University of
Oxford and Radcliffe Infirmary, Oxford OX26HE, UK

We report early experience with a novel application of
magnetic resonance imaging (MRI) to estimate the degree
of liver fat infiltration. This technique is based on the
220 Hz difference in the resonant frequency of fat and water
at 1.5T. We have combined a chemical pre-saturation
radiofrequency (RF) pulse centred on the resonant
frequency of water with RF receive fiiters centred on the
resonant frequency of fat to create an image comprising
only the fat components of the body. 14 patients being
investigated for biliary disease were studied. All patients
had an MRI study within 48 h of a standard liver biopsy.
The biopsy specimens were graded for the degree of fat
infiltration (absent, mild, moderate, severe according to the
number of fat vacuoles per high power field). The magni-
wude of the liver fat signal was measured using regions of
interest {ROI) positioned peripherally over the right lobe,
with background noise subtraction (an equivalent ROI
positioned along the same phase encoding lines). At least 15
ROIs were measured and the mean value obtained. All
patients with absent liver fat had signal intensity measure-
ments of less than 25 units. There was a trend in which the
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more marked degrees of fat infiltration were mirrored by
increasing signal intensity. This simple technique may
provide a non-invasive method of liver fat estimation.

Sonography versus scintigraphy in chronic liver disease due
to hepatitis B/schistosomiasis

**A. T. Khairy, Y. Abdel-Ghaffar, *K. Khairy,

*M. El-Masry, *A. El-Dorry and 1). ). Barrett
Departments of * Diagnostic Radiology and tinternal
Medicine, Ain Shams University Specialized Hospital, El-
Khalifa El-Maamoun Street, Abbassia, Caire, Egypt, and
1Department of Nuclear Medicine, King's College
Hospital, London, UK

To compare ulirasonography with colloid scintigraphy in
chronic liver disease (CLD) due to hepatitis B and/or
Schistosomiasis mansoni, 412 paticnts were examined. All
cases showed biochemical evidences of CLD, which was
verified histologically in 234 patients. The aetiologic factors
derived from liver biopsy, serology or sonography were
virus B in 141, schistosomiasis only in nine, a mixture of
both entities in 178 and were undetermined in 84 cases.
Sonography provided specific features for schistosomiasis
in 173 out of 370 patients with non-specific scintiscans
{47%). However, it was less reliable in cirrhosis as it missed
69 out of 331 cases with characteristic scintiscans {21%).
Scintigraphy was inferior to sonography in detection of
ascites and missed 54 out of 96 cases with positive sono-
scans (56%). There was no correlation between the portal
vein diameter on sonoscans and the percentage portal
venous flow estimated by dynamic colleid scintigraphy
(r=009, p>005 r=122). There was a significant
association between extra-hepatic colloid shift on scinti-
scans and disease activity on liver biopsy (p < 0.0001) with
scan sensitivity of 84%. In conclusion, both tests perfectly
filled the diagnostic gaps of each other and are recom-
mended for routine assessment of CLD due to hepatitis
B/schistosomiasis.

Quantitative volumetric study of the liver

L. F. Frigerio, C. Spreafico, A. Marchiand, G. Colella,
C. Segura, M. L. Tatonetti, F. Zucchi and B. Damascelli
Special Radiclogic Procedures, Istituto Nazionale Tumori -
1. Via G. Venezian, Milano — 20133, Italy

All patients undergoing liver surgery are studied to assess
the exact staging of the disease. All imaging techniques now
available (ultrasound, computed tomography (CT), CT-
LUF and CT-arterial portography {(CT-AP)) are applied
for determining the number, site, diameter and vascular
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relationship of the tumour and its satellite nodules. When
performing CT-AP, we usually evaluated the hepatic
volume of the whole liver and of the tumour nodules. This
procedure is very important in liver transplantation, as it
allows an optimization for using the donors’ organ. and in
hepatic surgery, as it is likely to correlate the percentage of

Notes

resected non-neoplastic parenchyma to the pre-surgical
functional tests to give a predictive index of the remaining
liver function and the regenerative index. In all cases of
liver transplantation we compared our measurements with
the actual weight of the explanted liver which was provided
by the pathologist.
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Hall 10a

A computer-assisted method for teaching basic radiology
A. R. Wright, P. B. N. Mtema, S. N. E. Marsden,

M. J, Keir and J. P, Owen

University Department of Radiology, Royal Victoria
Infirmary, Neweastle upon Tyne NEI4LP, UK

Computer-assisted instruction (CAI) has been enthusiasti-
cally received in a number of arcas of medical teaching not
least because it encourages the student to take an active
part in his/her own education. The presentation of images
for radiology teaching offers a difficult challenge to the CAI
process which has been only partially overcome by digital
techniques such as interactive video-disc. A novel system
has been developed employing a back-illuminated X/Y
digitizer interfaced to a microcomputer runming commer-
cially available authoring and graphical software. This
allows the use of standard radiographs in which anatomical
or pathological features can be identified by mapping co-
ordinates in relation to a fixed reference point. The student
follows the text of the CAI modul¢ on a compuler screen
and is asked to point to these features using a cursor. Two
teaching modules have been devised so far; one on lobar
pneumonia and one on basic CT anatomy of the medias-
tinum. It is proposed to design a “shell” programme to
enable modules to be written by radiologists with no
computer expertise. The potential of the system will be
demonstrated and results of an evaluation presented.

Awareness of the POPUMET regulations at a teaching
hospital and medical school

A. K. M. Taylor

Department of Radiodiagnosis, Western Infirmary, Glasgow
GIHI6NT, UK

The Tonizing Radiation (protection of persons undergoing
medical examination and treatment (POPUMET) Regula-
tions 1988 set out a core of knowledge in radiation protec-
tion which is designed to ensure that patient exposures to
ionizing radiation conform to the ALARA (as low as
reasonably achievable) principle. This study has assessed
understanding of the core of knowledge published by the
local health boards amongst clinicians at a group of
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teaching hospitals and students at their affiliated medical
school, by means of an anonymous multiple choice ques-
tionnaire. The results are presented in relation to stage of
training, “‘user category” and possession or otherwise of a
POPUMET certificate, and the implications for effective
training in this area are discussed.

Clinical audit — developing solutions for the unreported
film

A. H. Troughton, D. F. Ettles, I2. Presdee, W. Tucker
and E. R. Davies

Department of Radiology, Bristol Royal Infirmary, Bristo!
BS28HW, UK '

While general agreement exists amongst radiologists that
all radiological examinations should be reported, it is
recognized that this ideal is rarely attained. Computerized
patient data allows precise quantification of reporting prac-
tices. The extent to which this goal was achieved in our
department was assessed by audit of reporting practices
over a 1 month period. For each of 14 examination areas
the time taken for reports to be issued and incidence of
unreported examinations was recorded. Of 7262 examina-
tions performed in June 1991, 2251 (31%) were recorded as
unreported. 75% of these unreported examinations were
mobile and outpatient chest radiographs, casualty cxamina-
tions and coronary angiograms. The unreported rates for
each of them were chest X-rays (43%), mobiles (92%),
coronary angiograms (76%) and casualty examinations
(30%). The average unreported rate for remaining areas
was 5%. True failed reporting most commonly resulted
from failure of film retrieval. Incorrect data entry was
responsible for a high incidence of apparent failed
reporting. Failed entry of reports by operating cardiologists
accounted for almost all unreported coronary angiograms.
Changes implemented in film retrieval and computer data
entry have substantially reduced unreported rates. To
simplify and increase efficiency of coronary angiogram
reporting, a new computer program is being developed. We
conclude that computer-assisted clinical audit is of value in
improving reporting practice.
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Systematic audit of radiology reports by computer link with
a pathology computer

R. H. Sawyer

Department of Radiology, Wythenshawe Hospital,
Manchester M23 9LT, UK

The White paper requires standards of quality as well as
efficiency to be established by providers to allow purchasers
a more rational choice than merely by cost. In a radio-
logical report. quality is linked to the accuracy of the
examination and its interpretation. A technique is described
which provides systematic and independent verification of a
radiological diagnosis if either surgery or a biopsy has been
performed. Over a 3 month period in a district general
hospital all the histology reports were transferred to a
computerized X-ray reporting system and linked to the
patients’ radiology reports. The histology and radiology
were then automatically displayed simultaneously on a
computer screen for review by a radiologist. Cases of
interest, disparity or contfirmation were stored for later
analysis. Of 1850 histology reports, 700 corresponding
patients were found on the X-ray system. 96 cases of
interest were identified of which 61 were helpful confirma-
tion of a suggested diagnosis. A discrepancy was noted in
22 cases including four cases of appendicitis missed on
uitrascund and five of mild celitis. Three cases showed up
significant clinical management issues. Eight cases of nega-
tive hisiology despite a strong X-ray diagnosis were likely
1o result from an inadequate specimen. The ability to create
a computer link as described depends on co-operation with
software firms but need not be expensive with total costs of
£900. Additional validation using 1CD}9 codes and potential
further developments are also discussed.

The cost-effectiveness of duplex scanning in peripheral
vascular disease

§. Morris, P. Murphy, A. H. Davies, 5. E. A. Cole,

M. Horrocks and R. N. Baird

Departments of Clinical Radiology and Vascular Studies,
Bristol Royal Infirmary, Bristol BS28HW, UK

Duplex scanning is a non-invasive method of assessing the
femoral and popliteal arteries with an accuracy of 98% and
96% for detecting SFA/popliteal occlusions and stenoses
respectively in our institution. In patients with symptoms of
claudication not severe enough to merit bypass graft,
duplex scanning can satisfactorily identify lesions morpho-
logically unsuitable for angioplasty and thus avoid un-
necessary angiography, 502 patients who presented for
their first arteriogram to Bristol Royal Infirmary between
December 1990 and December 1991 were assessed. These
included patients with both iliac and SFA/popliteal disease
and with symptoms ranging from intermittent claudication

to rest pain and gangrene. 348 of these arteriograms were
claudicants with SFA and popliteal disease. 163 of these
had a bypass graft, 123 had an angioplasty and 62 had no
surgical or radiological intervention. 123 patients had
Gruntzig dilatation and 62 had neither bypass graft or
angioplasty. Scans would have needed to be performed on
all these patients with a cost of £9250 (£50 per duplex scan).
A transfemoral arteriogram costs £330. 62 patients would
not require angioplasty (£20 460). The total cost saving is
thus £11210. We conclude that duplex scanning of the
superficial femoral and popliteal arteries is cost-effective
and approximately 20% of claudicants with SFA/popliteal
disease would be saved unnecessary arteriography.

Audit of MRI for internal derangement of the knee

K. Lyons, C. Evans, *P. D. Evans, *J. A. Fairclough,
*M. Patil and L. A. Williams

Departments of Radiology and *Orthopaedics, Cardiff
Royal Infirmary, Newport Road, Cardiff, South
Glamorgan, UK

Magnetic resonance imaging (MRI), when available, is
generaly accepted as the primary imaging modality in the
investigation of internal derangement of the knee (IDK). It
has a reporied sensitivity ranging from 69% to 88% and a
specificity ranging from 57% to 84% in different series.
Reasons for this variability include differing observer
experience and non-standard imaging protocols. In our
centre, once we had identified a suitable imaging protocol,
MRI (0.5 T) replaced arthrography as the primary investi-
gation of IDK. We have audited 250 consecutive examina-
tions using our standard protocol: sagittal T-weighted GE
3Imm slices with interleaving slices through the intercon-
dylar notch, coronal T,-weighted GE 5 mm slices and axial
T-weighted GE 5mm slices through the patella if the
patient had anterior knee-pain and compared the MRI
findings with the arthroscopic findings. All films were
reported by two radiologists. The pitfalls, errors and discre-
pancies with arthroscopy will be discussed. The sensitivity
and specificity in our unit will be presented.

A protocol for radiological investigation of the renal tract:
1 year on

U. L. Udeshi and T. Sowerby

Department of Radiology, Kidderminster General Hospital,
Kidderminster DY116RJ, UK

Owing to constantly increasing demand for intravenous
urography (IVU), and the necessity for radiation protection
practice, we devised a protocol to help referring clinicians
choose between IVU and ultrasound scan of the renal tract,
Where appropriate, a plain radiograph of the abdomen was
advised. The protocol was widely discussed with referring
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hospital clinicians and general practiticners prior to its
introduction. The result of the introduction of the protocol
was a 40% reduction in the number of 1VU examinations
performed during the following year, However, the number
of requests then began to increase again and therefore we
decided to audit the [VUs perfornied over a 6 month period
to re-assess the effectiveness of the protocol. 189 IVU
examinations were reviewed and the results are presented in
the form of colour bar charts and pie graphs which illus-
trate the origin of the requests, main indications and find-
ings. The indications were assessed for diagnostic yield and
we concluded that the largest single group of IVUs with a
low diagnostic vield were those performed for investigation
of urinary tract infections and that we should enforce our
protocol more vigorously as these would then be avoided.

The use of the CT scanner in ophthalmology

D. Kinsella, C. Williams, S, Cook and A. Jones
Depariment of Radiology and Ophthalmology. Bristol
Royal Infirmary and Bristol Eye Hospital, Bristo!
BS28HW, UK

An audit of 113 computed tomography (CT) scans carried
out over a 12 menth period was performed. The clinical
details, scan result and patient outcome were assessed. 54%
of the scans were requested to exclude other pathology.
These scans were expected to be negative. 88.5% of these
were indeed normat and of the remainder only one showed
significant pathology. 46% of the scans were expected to
yield a positive result such as an intracranial lesion, thyroid
ophthalmoplegia, foreign bodies and tumours. 89% of this
patient group yielded abnormal scans. This study demon-
strates a high correlation between clinical expectations and
CT findings. It is an overused investigation when the
clinical probability of a lesion is low. We propose a series
of guidelines for optimal use of CT scanning in
ophthalmology.

Andit of mesenteric angiography for gastrointestinal
haemorrhage i

M. E. Lipton, M. Bourne and P. C. Rowlands
Department of Radiodiagnosis. Royal Liverpool Hospital,
Liverpool L7 8XP, UK

We reviewed our cases of mesenteric angiography for
gastrointestinal haemorrhage over the last 18 months. All
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our patients presenied with acute haemerrhage and half the
patients were haemodynarnically unstable. We had a detec-
tion rate for the cause of haemorrhage in 90%. One third of
our patients died during their admission. Angiodysplasia
was the commonest cause of haemorrhage with warfarin
being an important related factor. There were two false
negative reports attributed to inexperienced radiologists.
There was little agreement between the findings at angio-
graphy, surgery and pathology. We conclude that this
group of patients require early referral for angiography by
an experienced radiologist.

A simplified approach to the antenatal diagnosis of skeletal
dysplasias

P. Twining and J. Zuccolle

Departments of Radiology and Histopathology, University
Hospital. Queen's Medical Centre, Nottingham, UK

In order to develop a systematic approach to the antenatal
assessment of skeletal dysplasias we initially reviewed our
experience at Queen’s Medical Centre, Mottingham. Over a
4 year period 10 cases of skeletal dysplasias were encoun-
tered. The commonest was thanatophoric dysplasia — four
cases, followed by one case each diastrophic dysplasia.
camptomelic dysplasia, short rib polydactyly syndrome.
achondroplasia, focal femoral dysplasia and the Jarcho
Levin syndrome. An accurate diagnosis was made in nine
out of 10 cases. We used this experience together with a
literature review of the most frequent skeletal dysplasias to
produce an algorithm for their assessment. The algorithm
will be presented and involves a critical evaluation of the
whole fetus. Emphasis is placed initially on the assessment
of the distribution and degree of limb shortening together
with the presence of bowing whether angulated, rounded or
due to fractures. This is followed by an evaluation of the
hands and feet looking for polydactyly, abduction of the
thumb and talipes. In the face — facial clefting, micro-
gnathia and frontal bossing. The fetal chest is scrutimzed
for reduction in chest size, the head for hydrocephalus and
spine for demineralization and scoliosis. We present this
algorithm as a logical and simplified assessment of skeletal
dysplasias.
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Teach-in: Thrombo-embolic Phenomena in Clinical
Angiography — Role of Materials and Technique
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P. Dawson and A.-M. Belli
Department of Radiology, Hammersmith Hospital, Du
Cane Read. London WI20NN, UK

Thrombo-embolism represents one of the most important
complications of clinical angiography and may be disas-
trous. New attention has been focused on the subject since
the suggestion emanating from the USA that nen-ionic
contrast agents might be implicated in the actiology.

Indeed, in the USA, one of the greatest controversies in the
history of radiology has raged over this question. In fact,
the role of contrast agents of all kinds is essentially an
inhibitory one whereas catheters and guidewires represent
(variably) thrombogenic foreign bodies inserted into the
bloodstream. The role of materials, including contrast
agents, and technique in the aetiology of this important
complication will be discussed in detail.
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EQORTC fractionation trials in head and neck cancer

H. Bartelink (on behalf of the EORTC Radiotherapy Co-
operative Group)

Department of Radiotherapy, The Netherlands Cancer
Institute, Amsterdam, 1066 CX, The Netherlands

The EQORTC Radiotherapy Group has performed a series
of fractionation trials to explore the potential therapeutic
gain of: (1) multiple fractions per day radiation in combina-
tion with high daily doses of an hypoxic cell sensitizer by
reducing the number of treated weeks from seven to three
with the same overall treatment time; (2) delivering higher
radiation doses by reducing the dose per fraction from 2 to
1.15 Gy and increasing the number of fractions from 35 to
70; and (3) reduction of the overall tréatment time from 7
to 5 weeks with multiple fractions per day. The hypoxic cell
sensitizer misomidasol was tested in the three-arm trial
comparing conventional fractionation alone with both
multiple radiations per day and with multiple radiations per
day in combination with misomidasel. This trial demon-
strated that it was possible to give the treatment more
concentrated with no increase in late toxicity and a similar
local control, no gain has been seen from adding misomi-
dasol to this treatment. The next hyperfractionation trial
was carried out in patients with an oropharynx tumour.
This trial demonstrated that an increased control can be
achieved without an increase of late normal tissue toxicity.
At present the accelerated fractionation trial is still going
on. The preliminary results of this trial demonstrated that
reduction of the overall treatment time is certainly possible
without an increased late toxicity. An interesting aspect of
this trial is the measurement of the potential tumour doub-
ling time. Preliminary resulis are suggesting that selection
of patients based upon the individual tumour growth rate
for accelerated fractionation or hyperfractionation will
increase the therapeutic efficacy of radiotherapy.
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Hyperfractionated radiotherapy of head and neck cancers
—preliminary results

M. Niewald, W. Berberich, K. Schnabel, *P. Federspil
and tB. Hell

Department of Radiotherapy, *ENT Clinic and
tDepartment of Oromaxillofacial Surgery, University
Hospital of Saarland, D-6650 Homburg/Saar, Germany

In the period January 1988 to June 1991, a total of 107
patients was irradiated hyperfractionally for cancer of the
head and neck region. The mean age at the beginning of
therapy was 55.6 years, the mean Karnofsky performance
status 7.4. 69% of the patients had been operated on
before, the remaining 31% had no pre-treatment. The T-
classification was: T1 19.63%, T2 31.78%, T3 20.56% and
T4 28.04%. The N-ciassification was: NO 40.19%, NI
18.69%, M2 34.58%, N3 6.54%. There were no distant
metastases found. 44.86% of the patients had a cancer of
the cavity of the mouth, the remaining of the oropharynx.
97 patients received standardized hyperfractionated radio-
therapy with single doses of 1.2 Gy twice daily up to a total
dose of 82.8 Gy. In the others, radiotherapy was aban-
doned due to deterioration of general status or intolerable
acule side-effects. We observed a complete remission in
58%, a partial remission in 13% and a primary progression
in 25% of the patients. In the remaining ones the local
tumour status was not achievable. Using the Kaplan-Meier
estimate we observed an overall 2-year survival of 52.2%
(cavity of mouth 68.1% oropharynx 40%; this difference
was statistically significant). Prognostic factors were T- and
N-classification, the UICC-stage, the duration of therapy
and the delay between biopsy and start of radiotherapy.
Compared with a similar collective of conventionally
treated patients {single dose 2 Gy once a day, total dose 70
Gy), we saw no difference in survival at any stage or
localization. There were some more acute reactions in the
mucous membranes, but a sparing effect in late reactions in
the skin or subcutaneous tissues.
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Prognostic factors for acute and long-term side effects after
radiotherapy of head and neck tumours

M. Niewald, W. Berberich, K. Schnabel, *P. Federspil
and ¥M. Engel

Department of Radiotherapy, * ENT-Clinic, §Department
of Oromaxillofacial Surgery, University Hospital of
Saarland, D-6650 Homburg/Saar, Germuany

In the period October 1983 to June 1991, a total of 308
patients was irradiated for cancer in the cavity of the
mouth or in the oropharynx. 126 of them received a total
dose of 60 Gy in 30 fractions, 88 a total dose of 70 Gy in 35
fractions once a day and the remaining 94 patients were
treated hyperfractionally twice a day Wwith 6% fractions
making a total dose of 82.8 Gy. We recorded the acute
reactions of the skin and the mucous membranes and the
late reactions of skin, subcutaneous connective tissue and
salivary glands during follow-up. Using non-parametric
tests no correlation was found between acute skin reaction
and single or total dose; a positive correlation, however,
between acute reactions of the mucous membranes and the
use of small single doses and the total dose. Late reactions
of the skin and subcutaneous tissue correlated negatively
with the total dose, those of the salivary glands, however,
positively. Using hyperfractionation we observed some
more acute reactions in the mucous membrane$ but had a
reduction of the late reactions of the skin and subcutaneous
tissues.

Logical presentation and mechanical analogies in the
development of mucositis in the oral cavity -

T. Ljubenov

Department of Radiotherapy, National Oncological Centre,
Medical Academy, 1142 Sofiu, Bulgaria

This is a way of depicting the function of interdiction on
the geometrical model in the Boolean space (M). This is a
distributive screen. If we indicate the erythema with *a”,
the oedema with *‘b™, the epithelolysis with “c” ete., respec-
tively in the presence Stage 1 of mucositis (p), in Stage 11 -

(q) and in Stage lI1 — with “r”’, each element of the space
and each combination of the meaning of the characteristics
of mucositis being represented by a separate cell. If a = 1,
b= 0and ¢ = 0, we can write down this withaa A b A ¢or
clse corresponds to the vector 1-0-0. This means that we
have a Stage I mucositis and cannot have a Stage Il or III.
Ifabé (@A b Ac),thena=1c=0and #= 1 and it is not
possible to have a Stage I11 mucositis. The surface energy
(E) of tonizing radiations appears as a universal function
of speed (V) in the development of ulceration. In the
development of ulceration, two kinds of fluctuations are
observed: (1) mechanical {the epithelium area {4} a coeffi-
cient of friction, speed of growth of the epithelolysis (¥},

bending of the epithelium {¢)); and (2) dose (energy-caused)
fluctuations (resistance of the tissue (R), the force of energy
transformed into an increase of the temperature (i), a
magnitude contrary to the condensation capacity (1/C,),
induction for the formation of elastically folded edges of
the ulceration (L). In figure can be seen the sequence of the
graphical representation of the stages of the formation of
ulceration. These useful analogies render practical guide-
lines for the inclusion of parenterai feeding.

Mon-specific cellular resistance disorders induced by low
doses of radiation

I. Voitchek, E. Kostyushov, L. Filyov, V. Dyachek,

1. Izyumisev, A. Tyaptin, 1. Popov, Yu. Medvedev and
L. Goncharova

Department of Extreme Medicine, Leningrad Institute of
Advanced Medical Studies; All-Union Research Institute of
Highly Pure Biopreparations, Leningrad, USSR

Some integral proofs of non-specific cellular resistance were
studied in liquidators of the consequences of Chernobyl
AES crash 4 4.5 years ago exposed to radiation influence
of 20 -25 rem. The share of blood mononuclears with viral
inclusion bodies and degree of its viral effect, metabolic and
phagocytic monocyte activity in the NBT-test were
appraised. A lysosomal-cationic tes! was used to reveal the
functional state of granulocytes. It was established that in
all patients influenced by low doses of radiation there was
increased evidence of viral effect of mononuclears in com-
parison with control group of healthy donors. At the same
time most liquidators had functional defects of monocytes
and granulocytes. Consequently, there may occur non-
specific (antiviral} cellular resistance disorders under the
influence of radiation low doses which in turn may lead to
development, unfavourable course, chronization of infec-
tion diseases, forming of immunocomplex pathology, neo-
plastic processes. (Olifen, Interlock).

Measurement of normal cell radiosensitivity — a possible
path to improve tumour cure?

N. G. Burnet, R. Wurm and J. H. Peacock

Radiotherapy Research Unit, The Royal Marsden Hospital
and Institute of Cancer Research, Sutton, Surrey
SM25NG, UK

Tumour control probability is related to the total dose
delivered, but this dose is often limited by the tolerance of
the surrounding normal tissues. More specifically, maxi-
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mum doses are determined by a minority of patients who
sustain significant, morbid normal tissue damage. Identifi-
cation of this group of patients might allow dose increase in
the majority, with potential increase in local control and
cure, possibly by as much as 20%. In an attempt to utilize
cellular radiosensitivity measures as a potential predictive
assay of tissue response, fibroblast strains from seven
patients have been irradiated at high dose-rate, and low
dose-rate. Five of the strains showed similar relative recov-

Notes
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ery with low dose-rate. Two strains showed no recovery
and these two were raised from patients who suffered severe
normal tissue reactions to clinical radiotherapy. A further
series of nine fibroblast strains from patients with a spec-
trum of weli-defined radiation reactions is now being
studied. Any relationship between normal tissue radio-
responsiveness and relative cellular sensitivity in these
patients may provide the basis for improved results from
individualization of radiotherapy schedules.
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Excellence our only aim — total quality management in
mammography

R. Warren

Breast Screening Service, St Margarets Hospital, Epping,
Essex CMI66TN, UK

The nature of breast cancer as an important and emotive
cause of death and disease sharpens the motivation of those
working in this fieid to raise standards of film quality and
patient care to the very best levels that can be obtained. The
variation in the results of trials indicate that there are
aspects of quality that are critical to the implementation of
a breast-screening programme, and may be the difference
between effective mortality reduction and none at all.
Quality principles must extend throughout the different
professional disciplines involved so that there are no weak
links in the quality chain. Pathology, surgery and radio-
therapy are as much a part of this as the imaging disci-
plines. The quality culture must run through the service as
a common belief so that clients, patients and their doctors
perceive the high and caring standards of the organization.
The Epping breast screening service has chosen to develop
this culture by applying for registration under BS5750, a
commercial quality standard. This is assessed by outside
auditors, the British Standards Institute, who award the
kite mark to registered companies.

National self-assessment of radiclogists’ fitm reading
performance in breast screening

A. G. Gale, J. A. Towle *E. ). Roebuck and

*A. R, M. Wilson

Department of Academic Radiology, University Hospital
and * Breast Screening Training Centre, City Hospital,
Nottingham, UK

A national self-assessment programme of radiologists’ film-
reading performance has been established by the NHSBSP
and the Royal College of Radiologists. This programme
will enable each radiologist involved in screening to learn

how they interpret sets of known cases. This paper presents
the full results of a trial carried out in three regions. A set
of screening mammograms which encompass a diverse
range ol screening appearances has been established from
screening training centres and a gold standard of radio-
logical intepretation obtained. Endividually some 40
screening radiologists in the three repions have reviewed
these cases and measures of their film-reading performance
recorded. Performance indices monitored include the
number of cases recalled for assessment; sensitivity and
specificity; identification of key radiological features; and
ROC measures of deteciion and classification ability.
Furthermore the data analyses allow identification of areas
where an individual has particular difficulty which then
permiis the suggestion of appropriate revision strategies.
Results demonstrate overall good performance of the
participant radiologist in classifying the cases as compared
with the gold standard. This self-assessment programme is
currently being extended nationally.

Breast cancer and screening Asian populations

S. Tucker, A. G. Gale and *E. }. Roebuck

Department of Academic Radiology, University Hospital,
and * Breast Screening Training Centre, City Hospital,
Nottingham, UK

Suggestive information from the national breast screening
programme indicaies that breast cancer is less prevalent
amongst Asian than non-Asian women. This paper reports
research which investigates whether this reflects a poorer
attendance at screening centres or whether Asian women
have a lower incidence of breast cancer. Data from two
breast-screening centres over the past 2 years were
reviewed. Information for some 17 500 women was exam-
ined and ethnic origin determined by a standardized name
examination technique. Overall attendance rate was 69.1%.
Mon-Asian attendance rate was 71.3% and Asian 52%.
Attendance rates at one centre were 67.4% overall; Asian
42% and non-Asian 69.9%. Overall attendance at the
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second centre was 71%; with Asian 56% and non-Asian
72%. Additionally marked variation was found for attend-
ance rates dependent on GP practice (range 39.5-81%) for
both Asians and non-Asians. This demonstrates the impor-
tant role of the primary care team in facilitating breast
screening. Of 549 Asian women invited, 286 were screened
with no cancers detected. This suggests that the actual
cancer incidence is less in Asian women, within the
screening age, even though fewer Asian women attend for
screening.

Changes in mammographic image quality due to film
processor variation

J. G. Murray, D. J. Dowsett and J. T. Ennis
Radivlogy Department, Mater Misericordiae Hospital,
Eccles Street, Dublin 7, Ireland

In contrast to the majority of mammographic breast-
screening programmes, film processing at this centre occurs
on site in both hospital and mobile trailer units. Initial
(1989) daily step-wedge tests revealed a large variation in
film-processor performance at the latter. To assess the
clinical significance of these findings and determine accept-
ance limits of processor performance, 10 abnormal
mammograms were copied using high-definition 35 mm
film. A range of optical densities for each original image
was obtained. Copy film was then matched with test film
variation using a densitometer. All films were subsequently
ranked for spatial and contrast resolution. Acceptance
limits for processing time (3 min +30s) and temperature
(34+1°C) were obtained. Longer times and higher
temperatures are most advantageous in terms of patient
dose and thus a regime of 3.5 min and 35°C is suggested
as optimal. The use of film copies as a means of monitoring
processor performance is discussed. Careful quality assur-
ance has ensured steady mobile unit processor performance
which is now comparable to the hospital-based unit. The
advantages of on-site film processing are outlined, and its
more widespread acceptance is recommended.

Image quality in contact and magnification mammography
J. Czajka and A.P. Hufton

North Western Medical Physics Department, Christie
Hospital, Manchester M209BX, UK

Magnification mammography is often used to improve
visualization of fine detail, such as microcalcifications.
Compared with contact mammography, the effective noise
is reduced while resolution may be improved, as long as
focal spot blurring does not dominate screen-film unsharp-
ness. To investigate the interdependence of these factors
affecting image quality, focal spot and screen-film modula-
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tion transfer functions (MTFs) and signal-to-noise ratios
(SNRs) were measured under different magnification and
scatter conditions on an IGE/CGR Senographe 600T. The
MTFs were calculated from microdensitometer traces of
slit images, while SNRs were determined from images of a
specially designed test object containing details of varying
size and contrast. Detailed results are presented which
demonstrate, amongst other things, that the total MTFs for
nominal magnifications of x1.5 and x1.85 are very
similar, but better than in contact mammography. Image
contrast is slightly better for x 1.85 magnification,
compared with x 1.5, and is similar to that in contact
mode, using a grid. However, x1.85 magnification gives
about a factor of two improvement in signal-to-noise ratio
which, combined with the resolution data, gives optimum
magnification performance for this particular type of X-ray
set.

Patterns of breast calcification in patients on renal dialysis
A. ]. Evans, M. E. L. Cohen and *G. F. Cohen

Breast Screening Unit and * Renal Unit, City Hospital,
Derby, UK

Patients undergoing renal dialysis have disturbed calcium
metabolism which often leads to metastatic calcification.
The aim of this study was to evaluate patterns of breast
calcification in patients on dialysis with particular reference
to the presence of any calcification which could simulate
malignancy. We analysed the mammograms of 16 women
on renal dialysis and compared them with a control group
of 32 women attending for routine mammographic
screening. We found a significant increase in vascular and
parenchymal calcification in women on renal dialysis.
Ductal calcifications were no more prevalent in the patients
on dialysis and in no case did the calcification simulate
malignancy. There were no significant correlations between
breast vascular caicification and either calcium/phosphate
product, PTH, duration of dialysis treatment or vascular
calcification present on skeletal surveys.

Breast screening: deciphering the structure of
mammographic microcalcification

1B. Reeves, A. G. Gale, *E. J. Roebuck and

*A.R. M. Wilson

Department of Academic Radiology, University Hospital,
and * Breast Screening Training Centre, City Hospital,
Nottingham and tVisual Sciences Unit, Radcliffe Infirmary,
Oxford, UK

Differentiating between benign and malignant features of
microcalcification in mammograms can be extremely diffi-
cult. This paper reports an investigation of the features of
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microcalcification which experts consider important for
differential diagnosis and the relative importance of the
features for differential diagnosis. Several mammograms,
for which the clinical outcome was known, were selected to
represent the wide diversity of appearance of microcalcifi-
cation. Experts, interviewed individually, viewed the
mammograms under normal breast-screening conditions.
They were asked lo identify as many features as possible
which they believed to be important for differential diag-
nosis, and scored each mammogram on every feature.
Feedback was then given by calculating intercorrelations
between scores, allowing an expert to identify further
features to describe any differences still- perceived between
mammograms scored in a similar way. Common structures
across experts were identified by multivariate analysis of
the data for individuals; using the known clinical outcome
for the mammograms, discriminant analysis was also
carned out to determine the relative importance of features
for differential diagnosis and the weightings that should be
attached to them. The discussion examines the extent to
which the common structures extracted and the relative
importance and weightings of features accord with clinical
experience.

Image analysis of microcalcifications in X-ray microscopy
of paraffin-embedded breast tissues

K.-H. Ng, D. A. Bradley, *L.-M. Looi and *Y.-F. Lim
Departments of Radiology and * Pathology, University of
Malaya, 59100 Kuala Lumpur, Malaysia, and 1 Regional
Radiation Physics and Protection Service, Queen Elizabeth
Medical Centre, Birmingham 815 2TH, UK

The mammographic appearance of clustered microcalcifi-
cations in breast tissue and its potential predictive value in
carcinoma of the breast has long been a subject of interest.
In the present investigation a retrospeciive study has been
made of specimen blocks of paraffin-embedded breast
tissues. Histological results are available. Contact X-ray
microscopy of these paraffin-embedded breast tissue blocks
has been performed using a low-kV X-ray unit operating at
5kV. X-ray microscopy studies reveal clustered microcaki-
fications in a number of specimens in which malignancy is

indicated, whilst for the specimens in which benign and
non-neoplastic conditions have been observed lesser inci-
dence of clustered microcalcifications have been noted.
Digitization of radiographs has been carried out with an in-
house developed image analysis system based on a PC/AT
microcomputer and an 8-bit video digitizer. The image is
digitized with a pixel resolution of 512 x 512 and 256 grey
levels, processed and then converted into a binary image. A
boundary-tracing algorithm is used to delineate the edges
automatically of each calcification. Techniques are being
developed to quantify individual calcification parameters
such as size, perimeter and shape factor, and clustered
parameters such as total number, number density and
neighbour-to-neighbour distance.

Performance of mammography screeping units in Finland
A. Servomaa, *M. Pamilo and T. Parviainen

Finnish Centre for Radiation and Nuclear Safety. and

* Mammography Screening Centre, Cancer Society of
Finland, Helsinki, Finland

Mammography screening of women aged 50-59 was
imitiated in Finland in 1987 and now encompasses all age
groups. The first national results are available. They show
quite good sensitivity and specificity. Most of the tumours
are found in earlier stages. The performance of about 50
mammography screening units, including image receptors
and film processing, was evaluated according to the Nordic
recommendations for mammographic quality assurance.
Image quality was studied with technical and clinical phan-
toms. Film processing was tested sensitometrically. Glan-
dular dose was calculated from measured surface dose of
4.5¢cm thick perspex phantom. Radiation tisk from
screening was estimated using the relative risk model of
BEIR V. The main deficiencies in performance were the low
power of the generators, inadequate performance of auto-
matic exposure controls, large focal spot sizes and the use
of stationary grids. These deficiencies are corrected in
modern mammographic units. Optimized film processing
was used in most of the screening centres. The main reasons
for the wide dose range obtained were the use of slow image
receptors, non-optimized film processing, high optical
densities of the film and the use of an antiscatter grid.
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Imaging and Investigation in Clinical Oncology

Imaging and Investigation in Clinical Oncology
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Scrotal neoplasms — possibilities using real-time ultrasound
S. I. Mattila and H. P. Mikérdinen

Department of Diagnostic Radiology. Oulu University
Hospital, Kajaanintie 524, 90220 Oulu, Finland

More than 95% of testicular neoplasms are malignant.
Testicular malignancies are scen in all age groups, but they
are most common (75%} in males of 20-49 vears of age.
Extratesticular neoplasms are rare and almost always
benign. Testicular neoplasms can be visualized by real-time
ultrasound (US), but the method has been thought to be
non-specific. Few papers about US findings of extratesti-
cular neoplasms are available. We wanted to study the US
findings of scrotal neoplasms, testicular and extratesticular,
We also wanted to study the possibility of visualizing the
possible invasion of the neoplasm through the tunica albu-
ginca and the significance of the thickness of the scrotal
wall in the differential diagnostic. We also wanted to study
whether there are any clues to lead us to suspect an
extratesticular neoplasm. The US examinations were made
using Toshiba 77 A or Aloka 650 real-time US equipment
by the direct contact method using a 7.5 MHz linear probe.
The men were examined at Oulu University Hospital in
Finland during 1985-1991. There were 75 scrotal neo-
plasms, 65 testicular (63 malignomas) and 10 extratesticular
{two malignomas) neoplasms. In the paper the results
presented will include: age groups; histological groups; US
findings of neoplasms and differential diagnostic
possibilities.

Prognosis of cystic change in residual masses following
chemotherapy for metastatic teratoma

D. J. Wilcock, P. J. McMillan and M. Sokal
Departments of Radiology and Radiotherapy, General
Hospital, Nottingham, UK

Retroperitoneal lymph node dissection (RPLND) is often
performed for the removal of residval masses after chemo-
therapy for metastatic teratoma. However, there is contro-
versy regarding the indications for this operation.
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Morbidity from the operation is significant; most notable is
retrograde ejaculation in these usually young patients. It
would be advantageous to predict a subgroup in these
patients in whom RPLND is unnecessary. Therefore, a
retrospective review of the case notes of the patients on the
MNottingham teratoma register was made. Of these, seven
patients were identified who had residual masses which
showed cystic change or decrease in attenuation on compu-
tered tomography in comparison with the pre-chemo-
therapy scan. All these patients are alive and well and none
show any sign of active disease. Four of these patients had
RPLND and no evidence of malignancy was found in the
resected specimens. We advocate a more conservative
approach to RPLND in patients with post-chemotherapy
residual masses in which there is low attenuation and/or
cystic changes.

Hepatoblastoma: CT findings pre- and post-therapy
S. J. King, P.S. Babyn and M. L. Greenberg
Department of Diagnostic Imaging, Hospital for Sick
Children, 555 University Avenue, Toronto, Ontario
M5G 1X8, Canada

Successful treatment of hepatoblastoma depends on
complete surgical resection which is facilitated by pre-
operative chemotherapy. The changes on computed tomo-
graphy (CT) afier chemotherapy and surgery have not been
described previously. A retrospective review was performed
of CT of the chest and abdomen of 15 children with
hepatoblastoma following pre-operative chemotherapy and
surgery. 12 children had unresectable tumours on CT at
diagnosis either because of bilobar tumour, metastatic
disease or vascular invoivement. Following chemotherapy,
tumour volumes decreased by 20-98%. Tumours had
increased areas of hypodensity and -calcification and
margins were better defined facilitating disease staging.
However, staging of primary tumours was sometimes prob-
lematic and was overesiimated in three children. Children
with lung metastases improved after chemotherapy and the
majority had normal chest CT pre-operatively. 14 of the 15
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children survived surgery. All tumours had areas of
necrosis on pathological examination but there was no
correlation between the degree of hypodensity on CT and
amount of tumour necrosis. Five children developed either
low attenuation and calcification along liver resection
margins or low attenuation areas in residual liver. None of
these findings represented tumour recurrence. CT remains
one of the most practical methods of documenting disease
of the chest and abdomen post-therapy in hepatoblastoma.

Assessment of CT measurements of tumour volume as an
indicator of response to chemotherapy in osteosarcoma

R. Wellings, A. M. Davies, P. Pynsent, *S. R. Carter and
*R.J. Grimer

Department of Radiology and * Bone Tumour Treatment
Service, Royal Orthopaedic Hospital, Birmingham
B3124P, UK

Cross-sectional imaging is now an integral part of the pre-
operative staging of bone sarcomas. In osteosarcoma most
of the criteria for assessing tumour response to chemo-
therapy are qualitative. With Ewing’s tumour, however,
correlation between alterations in tumour size and response
to chemotherapy are recognized. The purpose of this study
is to review the CT data of a series of ostecsarcomas to
determine whether any quantitative measurement corre-
lated with response to chemotherapy. The archived image
data of 37 conventional osteosarcomas of the lower limb
was reviewed and tumour length, cross-sectional areas and
volumes both pre- and post-chemotherapy were measured.
Tumour tesponse 1o chemotherapy, expressed as %
necrosis, was obtained from the histology of the excised
specimen. Analysis of the results showed no correlation
between all the CT measurements, including alterations in
tumour volume, and % tumour necrosis. On CT qualitative
observations {e.g. mineralization) remain a more accurate
method of assessing tumour response to chemotherapy
than absolute measurements.

MRI — as a predictor of tumour invasion of the mandible
and oral region

1. Griffith, J. 5. Brown, P. D. Phelps and R. M. Browne
Depariment of Radiology, Walsgrave Hospital, Coventry
CV22DX, UK

At present there is no accepted protocol for the use of
magnetic resonance imaging (MRI) in squamous cell carci-
nomas affecting the oral region. Many surgeons decide on
the appropriate mandibular resection purely on clinical

grounds and claim that pre-operative investigations are
unreliable and therefore oncologically unsafe. This prospec-
tive study was designed to assess the predictability of MRI
in detecting the presence and extent of tumour invasion of
the mandible and the oral region. 15 consecutive patients
with squamous cell carcinoma of the oral region were
investigated pre-operatively by MRI using 7,-wetghted
axial sections before and after contrast. These scans were
examined by four radiologists and the extent of tumour
invasion recorded. This was compared with the actual
tumour invasion after a detailed histological investigation
involving division of the mandible into 4 mm sections. We
found that MRI was not helpful for small (T1 or T2)
carcinomas in which early mandibular invasion was
suspected. It gave important additional information,
however, for T3 and T4 tumour in relation to mandibular
involvement and in assessing patients with tongue fixity and
trismus. In the same way, extension of the disease into the
nasopharynx and hypopharynx can be predicted by MRI

5 FU modulation and metabolism in colenic cancer
monitored by 19 F MRS

M. O. Leach, M. Findlay, J. Glaholm, J. Mansi,

D. Collins, G. Payne, V. R. McCready and D.
Cunningham

CRC Clinical Magnetic Resonance Research Group and
Section of Medicine, Institute of Cancer Research and
Royal Marsden Hospital, Downs Road, Sutton, Surrey
SM25PT, UK

19 F magnetic resonance spectroscopy allows the meta-
bolism of fluorinated drugs to be monitored directly in the
patient. In this study, we have monitored the metabolism of
5 fluorouracil (5 FU) during low-dose continuous infusion,
and have observed the effects on metabolism of modulation
by alpha-interferon. We have performed serial studies in 25
patients with colonic cancer, monitoring metastatic disease
in the liver with a 16 cm diameter surface coil. Despite the
low rate of 5FU infusion (300 mg/m?/day) the spectra
generally showed large peaks from fluoro-ureido-propionic
acid (FUPA) and fluoro-beta-alanine (FBAL), the major
catabolites. In addition: (1) during the initial phases of
5 FU infusion, both 5 FU and FUPA/FBAL were evident
in some patients; (2) at maximum response, only catabolites
were apparent; (3) with the addition of alpha-interferon,
5FU and flucronucleotides, from the anabolic pathway,
were evident in some cases. Where 5FU pooling was
evident within the first 8 weeks, this correlated with
response. Following addition of alpha-interferon, a
decrease in catabolites and an increase in 5§ FU and fluore-
nucleotide levels correlated with further response.
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Interstitial laser hyperthermia: the importance of imaging in
tumour therapy

J. J. Donald, *A. Masters, *R. Kant, *S. G. Bown and
W. R. Lees

Department of Radiology, The Middlesex Hospital, London
WINB8AA, and *The National Medical Laser Centre,
University College Hospital, London, UK

Percutaneous interstitial laser hyperthermia (ILH) is
emerging as an alternative approach in the palliation of
inoperable liver and pancreatic tumours. We report our
experience in 17 patients treated with the neodymium:
ytirium-aluminium-garnet laser (Nd:Y AG) and outline the
importance of detailed imaging at all stages of the therapy.
Pre-procedural assessment included ultrasound (US) and
computed tomography (CT) to determine the number, site,
size and morphology of the lesions. Under ultrasound-
guidance 1-4 19 gauge needles, each bearing a 0.2 mm laser
fibre, were percutanecusly positioned within the tumour at
a separaticn of 1.5 cm. An output power of 1.5-2.0 W was
applied for 500s. Continuous US monitoring showed
progressively enlarging hyperechoic foci at the treatment
sites, which within a few minutes produced a confluent
hyperechoic area. Enhanced CT scans were performed at
24 h. 12 liver and five pancreatic tumours have undergone a
total of 52 treatment sessions without complications.
Necrosis was identified as areas of non-enhancement at the
treatment site. ILH in conjunction with detailed imaging is
a safe and precise method of inducing necrosis in tumours
of the liver and pancreas.

Accuracy of MRI in staging of prostate carcinoma. Cost-
effective analysis

V. Lozano, J. Azpeitia, .. Mazaira and

J. Marcos y Robles

Departamento de Diagnéstico por Imagen, Hospital
‘Ramon y Cajal’, Cria. Colmenar Viejo Km 9, 100. 28.034
Madrid, Spain

We have determined the “accuracy™ of magnetic resonance
imaging (MRI) in evaluating patients with prostate cancer.
The role of MRI was assessed in 27 patients. All MRI
examinations were performed on a Magnetom Siemens
1.5 T MRI system. We used T, (600/20) and T,(2500/40/80}
weighted in a spin-echo sequence, with images in the axial,
sagittal and coronal planes. Sometimes, use of a prone
position decreases respiratory motion artifacts. Informa-
tion was obtained about the presence, size, and location of
the tumours, as well as periprostatic fat infiltration (neuro-
vascular bundle), seminal vesicle involvement, and adeno-
pathy. We compared imaging results with information
obtained at the time of surgery and on pathological results,
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and MRI correctly staged 78% of the cases. In summary
MRI was accurate for 78% of the patients. It may be cost-
effective to perform MRI for staging carcinoma of the
prostate.

Diagnosing prostate cancer at normal PSA levels:
importance of clinico-sonographic correlation

J. Spencer, A. Alexander, T. Helinek, *L.. Gomella,

T. Matteucci, M. Rifkin and B. Goldberg
Departments of Diagnostic Ultrasound and * Urology,
Thomas Jefferson University Hospital, Philadelphia, PA
19107, USA

Prostate-specific antigen (PSA) levels increase in proportion
to the stage of prostate cancer more accurately than
prostate-specific acid phosphatase (PAP}). PSA levels rise
earlier than PAP and have proved extremely valuable in
diagnosis of and screening for early stage disease. Our
prospective study of the diagnostic efficacy of transrectal
ultrasound (TRUS)-guided prostate biopsy in 460 men
confirms this previously reported association between the
level of PSA and the presence and stage of prostate cancer.
They were referred for TRUS for a variety of indications
including abnormal digital rectal examination (DRE). 86 of
the 460 men (19%) who underwent guided biopsy had
normal levels of PSA ( < 4 ng/ml). Sonographic features
suggestive of cancer in these men included focal hypoechoic
fesions, areas of inhomogeneous echogenicity and focal
areas of asymmetry. 23 of the 86 men (27%) had abnormal
biopsy results: 16 (19%) cancer, three premalignant atypia
and four prostatitis. 63 men had normal or other benign
findings. There was overlap between the sonographic find-
ings of men with normal and abnormal biopsy findings at
normal PSA levels. Abnormalities corresponding to DRE
findings corrclated more strongly with the presence of
cancer or atypia. Our findings are of major importance for
the early diagnosis of prostate cancer, the second most
common cause of cancer death among males.

Serum prostate-specific antigen: before, during and after
radical radiotherapy in localized adenocarcinoma prostate
M. McLean, P. Warde, C. Catton, W. Duncan, R. Bisset,
H. Richmond and T. Panzarella

Department of Radiation Oncology, Princess Margaret
Hospital, 500 Sherbourne Street, Toronto, Ontaric

M4X 1K9, Canada

Purpose: To study prospectively the effect of radical radia-
tion therapy upon serum prostate specific antigen (PSA)
levels during and after treatment of clinically localized
carcinoma of the prostate. Method: A group of consecutive
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patients, entered over a period of 15 months from February
1989 to July 1990, had one or more pre-treatment PSA
levels, PSA levels weekly through treatment and at each
follow-up visit. 117 patients were eligible for analysis if
clinically localized adenocarcinoma of prostate (T,-T,, N,,
M,) and fully compliant with the treatment and follow-up
requirements of the protocol. Analysis date was 1 June
1991, Resuits: Serum PSA levels were found to cerrelate
with advancing T stage and Gleason score. The trend
throughout radiation therapy was for the level to fall. The
ultimate time to decay post-therapy was as function of the
pre-treatment value of PSA. As a result of study of the
decay patterns it is possible to identify three patient
subgroups: a group characterized by high initial PSA levels
and early relapse, a group with persistently elevated PSA
levels without evidence of relapse who might benefit from
earlier hormone manipulation, and a third group who may
represent kocal cure.

Neoplasia induced remal vascular changes: sonographic
evaluation of 48 hypernephromas

B. Banerjee, B. R. Choraria and A. Rennison
Departments of Radiodiagnosis and Imaging. Tameside
General Hospital, Fountain Street, Ashton-Under-Lyne,
Lancashire QL6 9RW, UK

Pre-operative detection of tumour invasion within renal
veins and inferior vena cava is important for planning of
treatment of hypernephroma patients. This type of tumour
invasion has been reported in 21% to 55% of surgically
excised tumours. The ability of ultrasound to image
vascular changes non-invasively makes it ideally suited for
pre-operative evaluation of hypernephromas. Over a period

Notes

of 8§ years sonographic evaluation of 48 hypernephromas
which were subsequently confirmed at surgery were under-
taken with a real-time sector scanner and duplex Doppler
ultrasound equipment. Intraluminal thrombus in renal
veins and inferior vena cava were noted in eight patients
(17%). In three patients (6%) renal veins were enlarged
without any tumour invasion and in three patients (6%) the
renal arteries supplying the tumour-bearing kidneys were
found to be enlarged while compared with arteries on the
non-affected side. High-velocity blood flow was seen 1n
these renal vessels with high diastolic component, indicative
of marked decrease of vascular impedance. In this project,
an attempt has been made te determine the incidence of
neoplastic vascular invasion and detail other vascular
changes exhibited at the initial
hypernephromas.

presentation  of

Quantitative 7, and 7, measurements of lumbar vertebrae
in multiple myeloma

V. Nicholson, J. Husband, T. Hickish, D. Cunningham,
D Collins, P. Gowland, M. Leach and V. Ayton
Department of Diagnostic Radiology, The Royal Marsden
Hospital, Downs Road, Sutton, Surrey SM25PT, UK

A common clinical problem in the management of multiple
myeloma is the failure of bone marrow sampling to provide
an accurate reflection of disease as infiliration is frequently
focal. This study evaluates quantitative T, and T, values in
lumbar vertebral bodies as opposed to images alone. These
magnetic resonance imaging values are compared with
marrow histology and paraprotein leveis. Quantitative T,
values are helpful where low signal foci are studied and in
individual patients parallel their clinical progess.
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A modern imaging approach to pelvic malignancy

R. ]J. Johnson

Department of Diagnostic Radiology, Christie Hospital &
Holt Radium Institute, Manchester M209BX, UK

Patients with cancer require the relevant investigations
carried cut as quickly and efficiently as possible. Different
techniques are appropriate in initial assessment, staging,
monitoring the response to treatment, and in the manage-
ment of relapse. The new techniques like X-ray computed
tomography, endo-luminal ultrasound and magnetic reson-
ance imaging have usually been assessed by specialist
groups and then introduced into general hospital practice
on a patchy basis, and often with restricted patient access.
Financial constrainis are in part responsible for this, but
the overall result is that patients are sometimes relerred for
oncological opinion without having had simple investi-
gations on which major treatment decisions can be made.
In other situations they may have been subjected to inap-
propriate investigations, incomplete studies which need to
be repeated, or multiple unnecessary investigations. This
creates extra work, wastes financial resources and may
delay treatment. This talk will focus on the inter-
relationship between imaging techniques and the clinical
status of the patient, and between the imaging techniques,
with particular emphasis on carcinoma of the cervix and
carcinoma of the bladder.

Clinical significance of prostate calcification. Transrectal
ultrasound and plain film correlation

H. Roberts, D. Rickards, S§. Garber and J. Noble
Department of Radielogy, The Middlesex Hospital,
Mortimer Street, London WIN8AA, UK

Prostatic calcification is commonly seen on plain radio-
graphs. Transrectal ultrasound (TRUS) precisely localizes
the calcification to a specific prostatic zone, and combined
with urodynamic, biepsy and clinical data, identifies five
types of calcification. 100 patients (ages 22-89, mean 56
years) underwent clinical evaluation, bi-planar TRUS and a
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30" caudal, pelvic radiograph. In 35, urodynamics were
performed. Five types of calcification were identified. (1)
Curvilinear, crossing the midline, symmetrical and posi-
tioned in corpora amylacea. This has no clinical signifi-
cance and is seen on both plain films and TRUS. (2)
Punctate and unilateral, localized to central and transi-
tional zones, occurring in detrusor instability and patients
with bladder neck dyssynergia. It is due to intraprostatic
reflux and seen on both plain film and TRUS. (3) Block-
like confined 1o transitional zomes in benign prostatic
hyperplasia and present on both plain films and TRUS. (4)
Single calcific foci, unilateral, and confined to the ejacula-
tory ducts, represeniing duct calculi, more commeonly seen
on TRUS than plain films. (5) Small irregular foci asso-
ciated with an echo poor area in the peripheral zone of the
gland, seen only on TRUS and associated with carcinoma.
TRUS specifically locates and identifies types of calcifica-
tion, Plain films identify the type of calcification, bul not
location. Clinical conclusions may be derived from either
technique.

MRI of solid renal mass lesions

J. Houston, *S. Fulford and C. 1. Meanock

Departments of Radiology and * Urology, Royal Berkshire
Hospital, Reading RGISAN, UK

Over a 9 month period, 28 patients with solid renal lesions
were examined by magnetic resonance (MR) and computed
tomography (CT) imaging to evaluate their relative merit
regarding the nature and extent of pathology, and to
compare different MR imaging sequences, Operalive corre-
lation was available in 22, the other six were Stage IV on
presentation and therefore not operated upon. MR imaging
sequences included: VE 2000/30 and 90 (27 subjects). T,
600/25 (18 subjects): post gadolinium (Gd) DTPA 90° GE
(18 subjects) and short tau inversion recovery (STIR) (13
subjects). All patients underwent CT (21 with contrast
enhancement). In the 22 patients with operative correlation
the histology included: renal cell carcinoma (18); oncocy-
toma (3); angiomyolipoma (1) and haemorrhagic cyst (1).
Comparison with operative staging showed both CT and
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MR imaging to be accurate in 19 of the 22 cases {(86%) with
no advantage of T, or STIR over the VE. The post-Gd
images provided no additional information, and in terms of
speculating upon the histological diagnosis MR imaging
shows no advantage over CT. In three patients overstaged
by CT, the coronal plane of imaging available with MR
imaging clearly showed no local invasion. It is concluded
that apart from avoiding ionizing radiation, MR imaging
has no advantage over CT in the investigation of solid renal
lesions.

Observer error in pelvimetry

A. ]. Liddicoat, W. W. Gibbon and D. Griffiths
Department of Diagnostic Radiology. University Hospital
of Wales, Cardiff CF44XN, UK

Computed tomography (CT) pelvimetry is widely accepted
as a simple low radiation dose techmque for assessment of
maternal pelvic dimensions. We have assessed the inter-
observer and intraobserver error for our CT pelvimetry tech-
nique. Antero-posterior (AP} pelvic inlet and outlet
diameters were measured from a lateral scanogram, trans-
verse pelvic inlet diameter from a frontal scanogram and
interspinous diameter from a single axial scan performed at
the level of the foveae. We now present the resulis
comparing measurements obtained on two separate occa-
sions by three observers (two radiologists and one senior
radiographer) for 17 women undergoing CT pelvimetry.
The overall intraobserver error range was 0-42.8 mm with a
mean of 29mm. The interobserver error range was
0.1-35.! mm with a mean of 7.2mm. Both the intra-
observer and interobserver errors were greatest for the AP
outlet diameter and least for the transverse pelvic inlet
diameter. We discuss possible causes and potential ways of
minimizing these errors, and their clinical significance.

The age-dependency of the renal resistive index in healthy
children

R. O. Bude, M. A. DiPietro, J. F. Platt and J. M. Rubin
Department of Radiology, University of Michigan Medical
Center, 1500 E. Medical Center Drive, 2910TC, Ann
Arbor, MI 48109-0326, USA

The renal resistive index (RI) is known to be age-dependent
in normal children, but this relationship has been incom-
pletely studied to date. We undertook to determine this
relationship, as knowledge of it will be crucial for the
application of the RI to the evaluation of pacdiatric diseases.
The mean Rls in peripheral renal arteries were prospec-
tively evaluated in 71 healthy children, from newborns
through 11 years. We found the normal mean renal RI to
be age-dependent. It is commenly elevated above the adult

upper limit of normal {0.70) in the first year of life, and, in
general, from individual to individual, decrease with age.
From 4 years onward, the likelihood is low (2% prob-
ability) that it is > 0.70. We conclude that renal RI criteria
developed for the evaluation of adult renal disease,
whereby an RI > 0.70 indicates abnormality, do not apply
to children younger than 1 year, and are not as yet applic-
able to children from 1 to 4 years. These criteria should be
applicable to children 4 years and older.

Assessment of Gd-DTPA as a CT contrast agent within the
renal tract

R. J. Gibson, C. 1. Meanock, E. P. H. Torrie and

T. Walker

Department of Radivlogy, Royal Berkshire Hospital,
London Road, Reading RG1 5AN, UK

Gadolimum DTPA (Gd-DTPA) given intravenously in
appropriate dosage is visible as a radiographic contrast
agent on computed tomography (CT). Magnetic resonance
imaging (MRI) installations are often in close proximity to
a CT scanner. If a CT examination is performed soon after
a Gd-DTPA enhanced MRI examination, confusing
appearances may occur on CT because of enhancement
within the renal tract. We present 12 cases of renal masses
examined with both modalitics. The amount of contrast
enhancement is variable and not predictable. There was
clear visualization of Gd-DTPA within the renal collecting
systems on CT in four cases, vague visualization in four
cases, and contrast was not apparent in four cases. There is
no apparent relationship between contrast visualization
and the time after injection (range 17-182 min), or to
indices of renal function. Gd-DTPA in normal dosage may
be visualized in the renal collecting systems on CT in 66%
of cases.

Furosemide and fluid-load Doppler sonography in non-
obstructive pyelocaliectasis

R. O. Bude, M. A. DiPictro, J. F. Platt and J. M. Rubin
Department of Radiology. University of Michigan Medical
Center, 1500 E. Medical Center Drive, 29[0TC, Ann
Arbor, M1 48109-0326, USA

Recent published literature describes an increase in the
renal resistive index (RI) after oral fluid load and furose-
mide administration in obstructive pyelocaliectasis, relative
to normal kidneys, in children. We evaluated the renal RI
in six normal and eight non-obstructed, pyelocaliectatic
kidneys in nine chitdren, aged 3-18 years, before and 1-2h
after intravenous (I'V) fluid load and furosemide. We found
the RI decreased from a mean of 0.63 to a mean of
0.56+0.05 SD (decrease significant to p < 0.005) in the
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non-obstructed, pyelocaliectatic kidneys, while the RI
decreased, but not statistically significantly, in the normal
kidneys. Although the children in our study were studied
under slightly different conditions than those described
previously (IV vs. oral fluid, respectively, and different
timing of furosermide administration and scanning), it is
interesting to note that there is now evidence showing the
RI poes up in obstructive pyelocaliectasis, and down in
nen-obstructive  pyelocaliectasis, relative 1o normal
kidneys, after fluid load and furosemide. It is hoped that
these findings may lay the foundation for fluid-loaded
furosemide challenge renal Doppler sonography for the
evaluation of pediatric hydronephrosis, perhaps as an alter-
native to dynamic renal scintigraphy.

Ultrasound evaluation of the urethral sphincter in women
with obstructed voiding dysfunction

J. G. Noble, *J. Dixon, +C. J. Fowler and D. Rickards
Departments of Uro-Radiology, *Gynaecology and

T Neurophysiology, The Middlesex Hospital, London
WINSAA, UK

Obstructed voiding in females has been shown to be asso-
ciated with abnormal electromyographic (EMG) activity
within the wrethral sphincter. Muscle displaying this
activity will increase in volume due to the effects of work
hypertrophy. The aim of this study has been to quantify
urethral sphincter volume utilizing transrectal sonography
(TRUS) thus providing a simpler and less invasive method
of evaluating these patients. 15 female patients (mean age
29+ 3.2 years) with obstructed voiding underwent videocys-
tometry (VCMG), urethral sphincter EMG and TRUS.
EMG was carried out using a concentric needle electrode
placed into the para-urethral tissue and in all patients
abnormal EMG activity (decelerating bursts and complex
repetitive discharges) was identified. TRUS was undertaken
with the patient in the left lateral position using a 7 MHz
Aloka linear array probe. The sonographic findings were
compared with those obtained from 15 age-matched
females with normal urodynamics. In each of the patients
studied, VCMG revealed obstructed voiding at the level of
the urethral sphincter with widespread, spontaneous,
abnormal EMG activity. The urethral sphincter was clearly
seen on TRUS as an oval, echo-poor structure distal to the
bladder outlet. The volume of the sphincter in those
patients with abnormal EMG activity (mean 2.940.14cm’)
was significantly greater than in the control group {mean
1.26 +0.75 cm®) (p < 0.001). These results suggest that there
is a significant increase in the volume of the urethral
sphincter with obstructed voiding and abnormal sphincter
EMG activity and that TRUS provides a useful means of
evaluating these patients.
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Diagnostic features of bladder neck dyssynergia on
ultrasonography: a new radiolegical sign?

J. 6. Noble and *D. Rickards

Departments of Urology and * Radiology, The Middlesex
Hospital, London WINS8AA, UK

Bladder neck dyssynergia {(BND) has long been recognized
as a cause of outflow obstruction in male patients but the
pathophysiology of the condition is poorly understood. The
diagnosis is conventionally obtained by the characteristic
features of high pressure/low How voiding, a failure of
bladder neck opening and a positive “Whiteside Sign™ at
videocystometrography (VCMG). The aim of this study
was to quantify the appearances of the bladder neck using
transrectal ultrasonography (TRUS), 58 male patients aged
24-67 years {mean =411+44), with BND, underwent
TRUS using a 7 MHz Aloka linear array probe. The find-
ings have been compared with TRUS appearances in 170
male patients aged 21-85 years (mean = 544 5.2); prostate
obstruction, n = 95; normal, VCMG r = 75. In 24 of the 58
patients studied, “trucut’ biopsies of the bladder neck were
taken under ultrasound control and were analysed using
histological and electron microscopic techniques. In all of
the patients studied with BND, an ovoid, echo-poor area
was seen in the bladder neck region which was absent in the
other patient groups. The area was predominantly anterior
to the urethra and had a2 mean diameter of 16,8+ 1.1 mm.
Light microscopy demonstrated smooth muscle fibres inter-
laced with connective tissue and electron microscopy
suggested that the connective tissue was predominantly
collagen and elastic tissue. This report details a well-
defined, poorly echogenic area at the level of the bladder
neck, which has not been described previously. Histological
analysis of this area suggests that the configuration of the
smooth muscle in this region may play a role in the
mechanism of bladder outflow obstruction in BND.

Ultrasonic appearance of the epididymis and chronic post-
vasectomy testicular pain

A. K. M. Taylor, *A.J. McMahon, *R. F. Deane and
*D. Kirk

Departments of Radiodiagnosis and *Urology, Western
Infirmary, Glasgow GI116NT, UK

Several authors have described a “post-vasectomy
syndrome™ of chronic testicular pain, with symptoms puta-
tively attributed to back pressure in the epididymis
following ligation or division of the vas deferens. With local
ethical committee approval, one of us performed scrotal
ultrasound scans in 27 volunteers from a group of 172
respondents to a postal follow-up survey administered 4-41
years after vasectomy. One-third of respondents reported
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chronic testicular discomfort dating from their vasectomy
(“symptomatic™), although few had sought further medical
attention. Ultrasound scanning (“Acuson™ 128 scanner,
7.5 MHz linear array transducer) was performed in 14
symptomatic and 13 asymptomatic men: single or multiple
epididymal cysts were seen in seven -of the symptomatic
group and four of the asymptomatic group. We conclude
that epididymal cysts are commonly present in men who
have undergone vasectomy, but we have shown no signifi-
cant association with chronic testicular discomfort.

Evaluation of impotence by
pharmaco-cavernosometrography

A. M. Parikh, S.J. Hampson and *D. R. Rickards
Depariments of Urology, and * Radiology, The Middlesex
Hospital, London WIN8AA, UK

We report our experience with pharmaco-cavernosometro-
grams in 40 patients being investigated for impotence. The
mean age of the group was 49 years and patients with
obvious psychogenic or hormonal abnormalities were not
studied. Papaverine was used as the vasoactive agent in all

Notes

cases (range 30-80mg). Two 23 G butterfly needles were
inserted to the corpora cavernosa, one connected to the
pressure transducer, the other being used for papaverine,
saline or contrast infusion. Parameters documented were
the pressure rise occurring in the 15 min following papa-
verine injection and the erectile grade obtained. After 15
min the corpora were perfused with saline at rates varying
from 40-300 ml/min as necessary to produce erect corpora.
The rate of decay of the erection and the maintenance rate
of infusion were also documented. If venous leakage (VL)
was implied by a poor response to papaverine and a
maintenance rate > 50ml/min the saline infusion was
replaced with 50% urograffin. Spot films were taken to
confirm leakage and to document the anatomy of the veins.
Arterial insufficiency (AI) was implied by a poor response
to papaverine in the absence of venous leakage. A normal
response was obtained in 10 patients, Al was diagnosed in
10 and VL confirmed fluoroscopically in 18. Two patients
were considered to have a picture of mixed disease. The
high rate of venous leakage is consistent with patterns being
reported elsewhere, if these patients are to have surgery
more information about the arterial inflow must be
obtained from colour Doppler imaging or from
arteriography.
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Current trends in PTA

W. Seyferth and R. Ertel

Radiclogical Department, General Hospital Ansbach,
Ansbach W-8800, Germuny

Angioplasty was introduced as a therapeutic procedure of
vascular disease more than 25 years ago. The primary
success rate, the risk of percutaneous transluminal angio-
plasty (PTA}) and hopefully the long-term results have been
changed by the technical progress of the X-ray equipment
{digital subtraction angiography mobile C-arm units with
subtraction facilities), the further development of guide
wires, balloons, rotating systems, lasers and stents. The
influence of the individual points will be discussed, vali-
dated and the question “who will and can perform PTA in
the future?” will finish the presentation.

Monitoring platelet deposition following angioplasty using a
platelet-specific monocional antibody

A. C. Perkins, R.J. Lonsdale, M. L. Wastie,

S. C. Whitaker, R. M. Marshall, M. Frier and R. Gregson
Depariments of Medical Physics, Vascular Surgery and
Radiology, University Hospital, Nottingham NG7 2UH,
UK

Platelet activation at the site of angioplasty has been impli-
cated as a cause of subsequent arterial re-stenosis. Current
techniques for assessing platelet deposition rely on in vitro
platelet labelling techniques. We have investigated the use
of a platelet-specific monoclonal antibody for in vitre plate-
let labelling to monitor platelet deposition following
angioplasty. 30 patients undergoing femoral and popliteal
artery angioplasty received an intravenous injection of
100 ug (20 MBq) "'In-P256 Fab’ antibody. Gamma camera
images of both lower limbs were obtained at 2, 6 and 24 h
following angioplasty and recorded by computer. Deposi-
tion was expressed as a ratio of the count rate over the
uptake site to that over the contralateral site. In all patients
accumulation of labelled platelets was seen at the punciure
site demonstrating the functional viability of the radio-
labelled platelets. in 12 patients no sites of uptake were
visualized. Platelet deposition was seen at sites of angio-
plasty or distal emboli in 17 patients and in one patient with
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thrombophlebitis, not clinicalty apparent until § days later.
Uptake ratios of the order of 2:1 were measured at the
angioplasty site. This antibody has proven to be valuable
for monitoring platelet deposition following angioplasty
and should be useful in the assessment of adjuvant anti-
platelet therapy.

Use of human tissue type plasminogen activator in the
prevention of early rethrombosis following the treatment of
femoral occlusions by percutaneous angioplasty

J. N. P. Higgins, J. M. Gibson and A. D. Platts

X-ray Department, Royal Free Hampstead NIIS Trust,
London NW320G, UK

Prophylatic infusion of tissue plasminogen activator (riPA)
for the prevention of early rethrombosis afier recanaliza-
tion and angioplasty of femoral arterial occlusion. Patency
rates for femoral artery occlusions treated by angioplasty
are inferior to those for similarly treated stenoses. Throm-
bosis following angioplasty may occur within hours and is
found more commonty following the recanalization ol
occlusions than following the dilatation of stenoses. Some
success has been achieved in preventing this by infusion of
rtPA into the dilated segment of artery, isolated from the
circulation by two balloons. All patients with occluded
superficial femoral arteries successfully recanalized by
angioplasty receive perfusion of the angioplasty site with
0.5 mg per hour of rtPA for 24 h. Early results suggest this
may be beneficial.

Thermal angioplasty vsing high-frequency ablator
D. A. Gould and T. A. Houghton
X-ray Department, Broadgreen Hospital, Liverpool, UK

Thermal angioplasty has been shown to be of some value in
recanalization of arterial occlusions. Systems based on laser
energy sources are expensive. High-frequency ablation
(HAT) s inexpensive and has been previously used in His
bundle ablation and more recently to produce thermal
recanalization fer percutaneous transluminal angioplasty
(PTA). We have conducted a study to assess the value of
HAT in PTA of occlusions in the superficial femoral artery,
where angioplasty by conventional means (guidewire and



Hall 11a

catheter) had failed. Recanalization was attempted using a
0.035 in monopolar guidewire electrode passed through a 5
French catheter. Between 2.5 and S0 W could be delivered,
generating tip temperatures which produce tissue vaporiza-
tion. Of 60 occlusions in 60 patients, 39 (65%) were recana-
lized with technical and clinical evidence of a successful
result; follow-up is available in 18 patients up to 17 months.
Problems encountered include pain and subintimal and
transmural passage of the electrode. No complication was
of long-term significance. Recanalization using HAT could

frequently be achieved in occlusions where conventional ~

PTA technigues had failed.

Angioplasty of long femoral occlusions — can the success
rates be improved?

M. R. E. Dean

Department of Radielogy, Royal Shrewsbury Hospital
South, Mytton Qak Road, Shrewshury, Shropshire
SY33XF, UK

Initial reports of the treatment of long femoral occlusions
indicated that the primary success rate was only 59% and
the 1 year patency was only 64%. The development of
newer guidewires with hydrophilic coatings have improved
the primary success rates but the 1 year patency rates
remain unchanged. Over a 2 year period, 17 long femoral
occlusions were treated by percutaneous trapsminimal
angioplasty (PTA}, and all were primarily successful. The
lengths of the occlusions varied between 12cm and 28 cm
(mean length 18.7 cm). Three of the first eight occlusions
reoccurred within 3 months. The subsequent nine cases
have been carefully monitored at 1, 3, 6, 9 and 12 months
following the angioplasty and their ankle-arm indices are
recorded. Fine needle digital arteriograms are performed if
there is a 15% reduction in the ankle-arm index and, where
there are recurrent stenoses, they are treated by PTA. Two
of the nine patients required repeat angioplasties and all
nine patients show a maintained improvement in the ankle--
arm index and are symptom-free. Careful follow-up, with
repeat angioplasties at an early stape when indicated,
appears to improve the patency rates of long femoral
occlusions.

Changes in lower limb blcod flow following angioplasty:
assessment with duplex Doppler ultrasound

S. C. Whitaker, R.J. Lonsdale, R. Gregson,

P. W. Wenham, G. §. Makin and B. R. Hopkinson
Departments of Radiology and Vascular Surgery,
University Hospital, Nottingham NG7 2UH, UK

Complex local changes in blood flow occur following
angioplasty which are assumed to be due to residual

plaque, thrombus or intimal flaps. Recent work has shown
that assessment of residual stenosis with duplex Doppler
ultrasound 15 often misleading in comparison with the
angiographic appearances and clinical measurements. We
have examined the pattern of blood flow in the legs of 35
patients before angioplasty, at 24 h afterwards and, where
possible, at 6 weeks. Maximum systolic velocity, average
velocity, pulsatility and resistive indices were measured at
various sites in the limb. Successful angioplasty in the iliac/
common femoral segments was associated with an increase
in all parameters when measured at the common femoral
artery but changes at lower levels were often modified by
more distal lesions. Successful angioplasty in the superficial
{femoral or popliteal arteries was associated with an increase
in peak systolic velocity in the proximal superficial femoral
and distal popliteal arteries, and with a decrease in the deep
to superficial femoral peak systolic velocity ratio. Other
parameters and velocity measurements at other siles
showed inconsistent changes. Changes in the velocity
gradient at the site of angioplasty were also assessed. A
residual velocity increase was detected at the site of angio-
plasty in half the patients, but was significant (i.e. > 2) in
only two. We conclude that duplex Doppler ultrasound is a
useful method of quantifying the changes in regional blood
flow following angioplasty.

Percutaneous transluminal angioplasty of crural arteries —
results in 32 patients

U. M. Sivananthan, M. R. Rees, T. Browne and

S, P. Verma

Department of Cardiac Radiology and Cardiac Research,
Killingheck Hospital. Leeds LSI46UQ, UK

Percutaneous transluminal angioplasty (PTA) of the intra-
popliteal arteries is an alternative to surgical treatment, and
improves outflow when performed with proximal interven-
tions. We present the results of 48 angioplasties in 32
patients (26 males and six females). 20 anterior tibial, eight
posterior tibial, five tibio-peroneal, five peroneal and trifur-
cation lesions were dilated. 28 angioplasties were carried
out in conjunction with proximal angioplasties to improve
the outflow. There were six isolated interventions of the
tibial vessels. In seven procedures associated thrombolysis
was carried out and in two procedures thrombolysis was
combined with a 5 French Trac system to re-open occluded
arteries. Immediate complications included dissections with
flow impairment in two cases, thrombosis in two cases and
one case of spasm. There were five cases of late complica-
tions, two occlusions and three restenosis. In four cases the
repeat angioplasties were successful. The overall technical
success rate was 96%. Most of the patients fell into
Fontaine classification Group 2b and 3 (18 and 13 cases,
respectively) and one case in Group 4. Patients were
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lollowed-up with Doppler studies and isotope limb blood
flow studies at 3 weeks, 3 months and 6 months after initial
PTA and then at 6 monthly intervals. Maximum follow-up
time was 3 years. We will present the results of our angio-
plasties and analyse some of the technical and anatomical
factors that influenced the outcome.

Prospective randomized trial of PTA versus supervised
exercise therapy for intermittent claudication

T. S. Creasy, E. W. L. Fletcher, J. Walton, J. Collin and
P. Morris

Departments of Clinical Radiology and Surgery, John
Radcliffe Hospital, Oxford OX39DU, UK

The purpose of this study was to compare percutaneous
transtuminal angioplasty (PTA) with supervised exercise
therapy, as treatment modalities for patients with unilateral
intermittent claudication who had lesions suitable for treat-
ment by PTA. A total of 56 patients was recruited and
randomized; 30 to PTA and 26 tc supervised exercise
therapy. Mean ankle brachial pressure indices (ABPI),
mean treadmill claudicating and maximum walking
distances were measured prior to treatment and at regular
intervals up to 2 years. All PTAs were performed or
supervised by a single specialist vascular radioclogist.
Graduated exercise therapy was supervised by a physio-
therapist. In each treatment group there was a similar and
significant increase in both mean treadmill claudicating and
maximum walking distances at review, though this was
achieved without an increase in mean ABPI in the exercise
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group. However, subdivision of patients according to the
level of disease (“iliac™ vs. “‘femoropopliteal”) showed PTA
to be more effective in patients with iliac disease and
supervised exercise therapy to be better in patients with
femoropopliteal disease.

Angioplasty above the arch
R. A. Morgan and 1. P. Wells

Department of Radiology, Derriford Hospital, Plymouth,
UK

Although the first report of percutancous transluminal
angioplasty (PTA) in the supra-aortic territory was as far
back as 1980, the technique has not been widely used in the
carotid or subclavian arteries because of the perceived risk
of cerebral thrombo-embolism. Recent reports have
suggested increasing enthusiasm for PTA in the vessels
supplying the head and upper limb, particularly in Europe
and the USA. These workers report a success rate of 95%
and a major complication rate of 0.5%. We have performed
PTA in seven supra-aortic stenoses including the treatment
of one stenosis of a carotid artery by PTA in a patient with
a developing stroke. All procedures were successful and
without complication. Qur results are presented with illus-
trative examples and description of the method used. The
literature is reviewed, indications for PTA of the carotid
and subclavian arteries discussed, and the important
requirements of a comprehensive imaging work-up prior to
angioplasty also stated.
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Radiological assessment of body composition

§. Mattsson

Department of Radiation Physics Malmd, Lund University,
Maimd General Hospital, 5-21401 Malmé, Sweden

Depending on the high precision in the new type of
measurements, which have been developed, there is a
renewed interest in applying body composition methods to
clinical medicine. The objective of this paper is to review
the field and compare the techniques in terms of precision,
accuracy, patient exposure, complexity, etc. Body protein
can be directly measured by prompt gamma & vive neutron
activation analysis of nitrogen as can bone using various
types of in vive photon absorption techniques. Body water
can be directly assessed by isotope dilution. This makes it
possible to describe the body composition in terms of
protein, bone, water and fat. As there is no established
method of measuring fat directly it has to be estimated as
the difference between body weight and the three other
body component masses. Together with the above
mentioned methods, a range of indirect methods (total
body potassium, electnical impedance, anthropometry, etc.)
are widely used. These methods are based on the fact that
for “normal” adults, there are relationships between the
different components in the body, for example, between
total body potassium and lean body mass. These relations
are however seldem applicable in sick people, in very thin
or very obese, or very young or old persons. In limited
groups of persons, compuied tomography and magnetic
resonance imaging have also been used for cross-sectional
characterization of soft tissue distribution in vive. The
paper will also cover in vive measurements of toxic trace
elements like lead, cadmium, mercury and aluminiam.

Energy-dispersive X-ray scattering for assessment of
crystalline tissues

G. J. Royle and R. D. Speller

Department of Medical Physics and Bivengineering,
University College, London WCIE 6JA, UK

A new technique has been developed for assessing the state
of crystalline body tissues. The method can provide

information on the state of trabecular bone during osteo-
porosis, which could be used for diagnosis, and on the
identification of calculi. A collimated X-ray beam focused
on the object causes interference effects between coherently
scattered photons. In objects with a crystalline nature the
interference causes peaks at certain momentum transier
values, making the scattered pattern unique for a particular
material. Patterns are recorded with an energy-dispersive
X-ray detector. Measurements of trabecular bone have
shown two main peaks in the scattered spectrum: a peak at
0.0175nm ' caused by the crystalline calcium salt com-
ponent within the bone network, the other is a broader
spread (0.0203-0.0228 nm~") caused mainly by homo-
geneous scattering from the water content of the marrow.
Quantitative analysis of the pattern can determine the ratio
of bone to marrow and so indicate the presence of osteo-
porosis. Gallstone patterns show clear peaks at positions
relating to the constituent components; results characterize
the stones into the three main categories. Main advantages
of this technique are its ability to focus on a small volume
within the object and the capability of in vive measurement.

Comparison between radionuclide and polarized X-ray
sources for in vive X-ray flnorescence

P. Tothill

Department of Medical Physics and Medical Engineering,
Western General Hospital, Edinburgh EH4 2XU, UK

The use of polarized X rays (PXR) for in vive X-ray
fluorescence analysis of heavy metals in organs such as the
kidney and liver has theoretical advantages in reducing the
background due to scatter. To provide a more mobile
apparatus, alternative radionuclide sources in different
geometries were explored and compared with PXR, which
were penerated by scattering of 160 kVp X rays from
aluminium. The radionuclide sources considered were ¥Co,
2Tem, Gd and '¥Xe used in 90° and backscatter (approxi-
mately 155%) geometries and *Tc™ as a kidney-seeking
radiopharmaceutical. The minimum detectable concentra-
tion (MDC) of platinum, gold or lead at the depth of the
kidney was limited by the counting-rate characieristics of
the electronic equipment, rather than the radiation dose to
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the patient. The best radionuclide set-up used the 100 keV
gamma rays from '"*Gd in a 90° geometry and the MDC
was not greatly inferior to PXR.

The long-term retention of platinum in human tissues
following cancer chemotherapy

P. Tothill, *H. §. Klys, L. M. Matheson and J. F. Smyth
Imperial Cancer Research Fund Medical Oncology Unir
and *Department of Pathology, Western General Hospital,
Edinburgh EH4 2XU, UK

The highly sensitive and specific technique of inductively
coupled plasma source mass spectrometry has been used to
exiend studies of the distribution and retention of platinum
in the tissues of patients following the administration of
cisplatin or carboplatin. Measurements of blood platinum
were made up 1o 2 years and renal excretion up to 5 years
after treatment. The pattern of disappearance of platinum
followed a power law, with a steeper slope for plasma and
red cells than for urine. Autopsy samples were used to
examine the distribution of platinum in various human
organs up to 17 months after treatment. By far the highest
concentrations were found in the liver. Although there was
much scatter of resulls between patients, there seemed to be
little loss of platinum with time after about 1 month. In
comparison with our previous studies in experimental
animals, we conclude that the pig is a better medel of
platinum retention and distribution for humans than the
rat. The prolonged retention of platinum may be relevant
to long-term toxicity.

X-ray fluorescence for the determination of gold in vive
1. Shakeshaft and S, Lillicrap

Wessex Regional Medical Physics Department. Royal
United Heospital, Bath BAI 3ING, UK

X-ray fluorescence is now a fairly well-established tech-
nique for the determination of heavy metals in vivo. The
technique 15 now fairly extensively used for measuring
metals in organs near the skin surface such as lead in tibia.
Methods of determining the concentration in organs lying
at a depth, such as platinum in kidneys, have also been
described in the literature. These methods have described a
number of excitation sources and geometries. Our interest
has been in the determination of low levels of gold in the
kidney following chrysotherapy. A description of our
clinical work to date is presented, together with the results
from computer-modelling studies, to determine sensitivity
variation with kidney position. A summary of how gold
distribution within the kidney might affect the results is also
presented. The work described uses an excitation source of
18Gd in a 90° geometry, with a 32 mm diameter germanium
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detector. The measurement time is between 20 and 30 min,
and the patient receives an equivalent dose not exceeding
30 uSv with our current apparatus.

Determination of body fat by DEXA: a comparison with
neutron activation

S. J. 8. Ryde, *A. Laskey, W. D. Morgan and

tJ. Compston (Swansea /n Vivo Analysis Research
Group)

Department of Medical Physics, Singleton Hospital,
Swansea S428A4Q, and *Department of Nuclear Medicine
and T Depariment of Medicine, Addenbrooke's Hospital,
Hills Road, Cambridge CB22QQ, UK

Recent developments of dual-energy X-ray absorpliometry
(DEXA) instrumentation and software have enabled rapid
measurements of body fat. The objective of this study was
to compare body fat computed from DEXA (Lunar DPX,
software V3.1) with that derived from ir vive neutron
activation analysis (IVNAA). 11 female subjects (covering a
wide range of BMI) were measured by both methods on
two occasions approximately 11 weeks apart, During this
time the subjects adhered to a very low calorie diet and had
a mean weight reduction of 16.2 (+ 2.4)kg. A total of 22
measurements was obtained. The mean (+ SEM) total
body fat evaluated from DEXA, 392 (+1.8)%, was not
significantly different (p = 0.28) from that determined by
IVNAA, 399 (+1.8)%. The results obtained by the two
techniques were significantly correlated (r=0.94, p <
0.0001). The bias {+25D) of the DEXA measurement (i.e.
IVNAA minus DEXA) was 0.7 ( £ 5.9)% of {at. The agree-
meni between the methods with increasing fat was
evaluated by regression analysis relating the difference
between measured values to the mean of the methods; the
resulting slope (+ SE) and correlation coefficient were 0.03
(£ 0.08) and 0.07, respectively. From this study it is
concluded that DEXA provides a measurement ol total
body fat comparable with that derived from IVNAA.

A comparison of techniques for the assessment of body fat
S. J. 8. Ryde, D. W. Thomas, J. L. Birks, *C.J. Evans,
W.D. Motgan and *N. H. Saunders (Swansea /n Vive
Analysis Research Group

Department of Medical Physics, Singleton Hospital,
Swansea SA28QA. and * Department of Physics,
University College of Swansea, Swansea SA2 8PP, UK

A knowledge of body composition is a diagnostic aid in
many medical specialties. The objective of this study was to
compare the estimation of fat in normal and obese subjects
using a variety of radiclogical and other techniques and to
assess the usefulness of those more recently introduced. A
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total of 43 subjects was studied using eight techniques. The
results showed significant (p < 0.001) differences between
the estimates of fat in normal subjects by several methods,
although highly significant (» < 0.0001) correlation coeffi-
cients were observed between all the methods used. Similar
differences were noted in cbese subjects but lower correla-
tion coefficients were obtained between the site specific, and
thereby localized, measurements using skinfold anthropo-
metry and infrared interactance and those other measure-
ments utilizing the whole or most of the body. This suggests
that optimum results may not be obtained with some
localized techniques in subjects who depart radically from
normal composition and in whom the greatest clinical
interest may he shown.

Approaches to the determination of total bedy protein

W. D. Morgan and *S.J.S. Ryde

Department of Medical Physics, Queen Elizabeth Hospital,
Rirmingham B15 2TH, and * Department of Medical
Physics, Singleton Hospital, Swansea SA28QA, UK

Assessment of nutritional status is imporiant in the man-
agement of a variety of chronic and acute conditions.
Traditionally, a two-compariment model, comprising fat
and non-fat, may be differentiated by measuring the total
body density. However, the density of non-fat tissues is not
constant, but depends en the relative amounts of protein,
water and minerals which comprise the lean body mass.
Measurements of total body nitrogen {(TBN) by in vive
neutron activation analysis provide a direct measure of
total body protein (TBP). Water (TBW) can be determined
by radioisotope dilution, and minerals by neutron activa-
tion or X-ray absorptiometry. However, not all of these
techniques are readily accessible. Recent work has shown
that changes in TBP can be inferred from changes in total
body density and TBW, assuming that any corresponding
changes in mineral content are minimal or can be ignored.
Current availability of dual energy X-ray absorptiometry

(DEXA) instruments should enable this approach to be
refined by providing measurements of total body bone
mineral. Furthermore, the DEXA method also separates
the non-bony tissues into fat and non-fat components. It is
argued that this approach, allied to measurements of total
body water can provide an indirect measure of TBP.
Measurements on obese and non-obese volunteers are used
to test this appreoach.

The effects of very low calorie diet on total body nitrogen
5. 1. 8. Ryde, J. L. Birks and D. W. Thomas (Swansea In
Five Analysis Research Group)

Department of Medical Physics, Singleton Hospital,
Swansea SA280A and Department of Physics, University
College of Swansea, Swanseq SA2 8PP, UK

Recent developments in body composition research enable
more direct measurements to be made of changes that
occur during weight reduction programmes. The objective
of this study was to evaluate the body composition change
resulting from an 11 week period of adherence to a very low
calorie (405 kecal) diet. The technique of in vivo neutron
activation analysis was used to provide a non-invasive
measurement of total body nitrogen, and hence protein, in
a group of 11 female volunteers. Measurements were made
immediately before and after the pertod of diet. During the
diet, the mean weight loss was 162 (+2.4)kg, corre-
sponding to a mean reduction in BMI from 32.1 to
26.2kg/m?. The mean loss of total body nitrogen was 125
(+57) g, equivalent to 781 {+356) g of protein. Assuming
the nitrogen concentration of the fat-free mass to be
33 g/kg, the mean fat-free component of the weight loss was
23.7 {£3)%. Only four subjects recorded a fat-free loss of
more than 25% and only one was greater than 32%. These
results suggest that the use of a very low calorie diet as
described above does not iead to a disproportionate loss of
fat-free mass. The fat-free mass loss was not clearly related
to BMIL
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New MRI techniques for musculoskeletal imaging

§, E. Harms and D. P. Flamig

Magnetic Resonance Imaging Section, Department of
Radiology, Bavior University Medical Center, Dallas,
Texas, USA

Methods have recently emerged that are expanding the
capability of magnetic resonance imaging (MRI) in
musculoskeletal diagnosis. These new techniques are
reviewed with clinical examples. Methods: Images are
acquired using a General Electric Signa 1.5 T imager with
4.6 level software. Image processing is provided by the
General Electric Independent Console and the Sun 3/260
workstation. Resufts. New three-dimensional (3D) pulse
sequences produce improved resolatien and contrast. Joint
imaging is optimized with a T,-weighted sequence without
spoiling so that fluid is hyperintense. Bone marrow disease
is well visualized with new fat-suppressed 3D acquisitions.
A variety of angiographic methods is used for extremity
diagnosis depending upon the clinical needs. Patients with
peripheral vascular disease and poor visualization of distal
vasculature on conventional angiography can often benefit
from two-dimensional time-of-flight imaging which is sensi-
tive to slow flow. High-resolution vascular imaging can be
achieved with a non-selective fat suppressed 3D acquisition.
Phase contrast angiography is well suited for studying flow
direction and velocity. Real-time image reformations and
fast projection imaging are gencrated with dedicated
viewing workstations. Conclusions; New acquisition and
image procession techniques are used to improve diagnostic
accuracy and clinical efficiency of musculoskeletal MR

MRI the evaluation of the thoracic outlet syndrome

R. J. Gibson, N. R. Moore, *P. Panegyres and

*M. Donaghy

Departments of Radiclogy and *Neurology, John Radcliffe
Hospital, Oxford 0X39DU, UK

The thoracic outlet syndrome presents diagnostic and
management difficulties, and imaging has not addressed
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these problems adequately. We used magnetic resonance
imaging (MRI) to identify the anatomy of the brachial
plexus and to display any deviation of the nerve roots or
trunks. We used a 1.5 T machine and linked two surface
coils anteriorly and posteriorly to improve the spatial reso-
lution and the signal to noise ratio. We obtained short time
to repeat (TR)/short time to echo (TE) (T-weighted), con-
tiguous 3 mm coronal sections and a T,-weighted spoiled
gradient recalled acquisition in the steady state (SPGR)
volume acquisition. This produces 60 1.5mm thick
sections, which can be reformatted in any plane. 18 patients
were rteferred with clinical and electrophysiological
evidence of the thoracic outlet syndrome. On a prospective
basis, blinded to the clinical features, we identified the
affected side using MR1 in 17 out of 21 sides (sensitivity =
81%,), and identified normality in 13 out of 15 sides (speci-
ficity = 87%). On the spin-echo sequence cervical ribs
were seen more clearly, and the gradient-echo sequence
showed root and trunk displacement better. We believe that
MRI has a clear role in the evaluation of the thoracic outlet
syndrome.

Magnetic resonance imaging in the assessment of peripheral
arterio-venous malformations

D. Kinsella, A. Longstaff, P. Murphy and P. Goddard
Department of Radiology, Bristol Roval Infirmary and rthe
Bristol MRI Centre, Frenchay Hospital, Bristol BS28HW,
UK

Magnetic resonance (MR) scans were obtained in 11
patients with suspected peripheral arterio-venous malfor-
mations. T-weighted and short tau inversion recovery
(STIR) sequences were performed in each case. In one
patient no soft tissue or bony abnormality was demon-
strated. Examples wiil be presented that show the value of
MR in assessing the extent of the lesion and its relationship
with surrounding structures. The STIR sequence acts to
highlight the areas of vascular abnormality. MR scanning
is the initial imaging method of choice if surgical excision of
a peripheral venous malformation is being considered.
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Initial experiences using fast spin echo

S. J. Golding (for the Oxford MRI Group}

MRI Centre, John Radcliffe Hospital, Headington, Oxford
0oX39DU, UK

This paper reports initial experience of a new sequence
designed to improve patient throughput by reducing exam-
ination times, within the context of a high throughput
service based on a 1.5T Signa system. Fast spin echo
{General Electric CGR) permits the collection of a range of
phase-enceding values in a given time to repeat (TR}
interval by producing multiple echoes. The effect in practice
is to reduce the acquisition time for “conventional T}-
weighted images to approximately a quarier. The images
are similar to conventional spin-echo T-weighted images,
although some difference in contrast exists. This sequence
produces a small but significant increase in throughput.
Other advantages of reducing acquisition time include
reduced movement artefact and shortened-examination
times in patients who have difficulty co-operating with the
technique. The clinical applications where we have found
this sequence of value are reviewed and areas of further
development indicated.

Dynamic MRI of the pancreas — gadolinium enhancement
in normal tissue

* 1. A. D. Brailsford, A. G. Chalmers, J. P. Ridgway,

J. Ward and P.J. Robinson

MRI Unir, St James's University Hospital, Leeds

LS9 7TF, UK

The purpose of this work was to measure signal enhance-
ment in the normal pancreas following gadolinium injec-
tion with the aim of improving recognition of perfusion
abnormalities in acute pancreatitis. We studied 25 patients
before and after the rapid bolus injection of gadolinium
DTPA (Magnevist 0.2 ml per kg). Images were obtained on
a 1.0T Siemens Magnetom using a multislice Turbo-
FLASH sequence (time to repeat (TR) = 100; time to echo
(TE) = 4; flip angle = 80). The very short echo time allows
11 5mm slices to be acquired simultaneously during a
breath hold period of 19s. A block was obtained pre-
contrast followed by dynamic post-contrast acquisitions
starting 12-15s after the bolus injection. There was a 10s
interval between the post-contrast blocks. Signal intensity
was measured for the pancreatic head and tail and also for
the liver. These figures were then normalized to fat values
for each scan to allow for scaling factor variations. Peak
enhancement in normal pancreatic tissue occurred in the
first and second post-gadolinium acquisitions and declined
on subsequent scans. The pattern of enhancement and

normal pancreatic anatomy in the coronal and axial planes
15 described.

A fast technique for demonstrating vascular anatomy and
patency using contrast-enhanced TurboFLASH

J. P. Ridgway, J. Ward, K. Bann, J. Cullingworth and
P. 1. Robinson

MRI Department, St James's University Hospital, Leeds
L597TF, UK

Magnetic resonance angiography (MRA) performed
without the use of contrast media has improved substan-
tially over the past few years and both in-flow and phase
contrast techniques give excellent results for certain
applications. The acquisition times for MRA are still quite
long, however, and variable resulis are common where the
blood flow is poor or highly pulsatile. TurboFLASH
imaging following bolus injection of gadolinium-DTPA
(Gd-DTPA) offers a quick and casy method of demon-
strating vascular anatomy and patency. The intrisically
short echo time (4 ms) of TurboFLASH sequences, when
used in simultanecus multislice acquisition mode, allows a
relatively high number of slices to be acquired within an
acceptable breath-hold period. Several such acquisitions are
performed following bolus injection of Gd-DTPA allowing
both the arterial and venous system to be imaged in just 2
min. Maximum intensily projection through the slices
allows the full extent of all vessels included to be visnalized
on a single image. We have used a T,-weighted Turbo-
FLASH sequence (time to repeat = 100 ms; time to echo =
40 ms; flip angle = 80; 11 x 5 mm slices; acquisition time =
195) to image a range of vessels in the abdomen, thorax
and pelvis. Details of the technique and resultant images
are presented, and the advantages and limitations of the
technique in comparison with MRA are discussed.

Fast MR angiography using TurboFLASH sequences in
advanced aorto iliac disease

U. M. Sivananthan, M. R. Rees, J. Ridgway, S. P. Yerma,
K. Bann and }. Ward

Department of Cardiac Radiology. Killingbeck Hospital
and MRI Unit, 5t James's University Hospital, Leeds
LS4 6UQ. UK

We have employed two-dimensional TurboFLLASH
gradient echo sequences with gadolintum-DTPA enhance-
ment to image advanced atheroscierotic aorto iliac disease
in 20 patients. Three sets of 10, 4-5mm thick slices were
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acquired simultaneously during breath holding, 10s after
an intravenous bolus of gadolinium. A 400 mm field of view
with 160 = 256 acquisition matrix was used. Time to repeat
{TR) of approximately 100 ms and a fixed time to echo
(TE} of 4ms were employed. The images were posi-
processed for using the maximum intensity projection algoe-
rithm to produce projection images. In all patients the
magnetic tesonance (MR) angiography was comparable
with that of the conventional angiography. Four aortic
occlusions and seven iliac occlusions were all diagnosed
correctly, although the MR imaging overestimated the
length of the occlusions in almost all cases. Haemodynami-
cally significant stenoses {more than 50%) were seen in 25
segments of the conventional and in 31 in the MR angio-
graphy group. High-grade stenoses {more than 80%) were
shown as signal void just distal to the area of sienosis in the
maximum intensity projection images. We will discuss the
technique, the methods of improving image quality and
also some of the artefacts. We conclude MR angiography
using TurboFLASH sequences and gadolinium enhance-
ment promises to be another non-invasive technique to
assess advanced aorto iliac disease.

Notes
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Quantitative T, and T, measurements of CSF in patients
with multiple myeloma

V. Nicolson, J. Husband, T. Hickish, D. Cunningham, D.
Collins, P. Gowland, M. Leach and V. Ayton
Department of Diagnostic Radiology, The Royal Marsden
Hospital, Downs Road, Sutton, Surrey SM25PT, UK

Involvement of the meninges in multiple myeloma is rare.
However, an “*M” band in the cerebrospinal fluid (CSF) of
patients without other evidence of CSF or meningeal
disease has been reported by Foronzo et al (1978). The T.-
weighted magnetic resonance signal is related to viscosity
and hence gquamntitative 7, measurements potentially
provide a means for detecting CSF paraproteinaemia. We
have measured the quantitative 7, signal in the CSF of 30
patients with multiple myeloma. There is an inverse
relationship between the serum paraprotein and CSF T,
values. In five patients for whom senal measurements are
available, a reduction in serum paraprotein due to treat-
ment corresponded to a rising 7, level.

Reference
Foronzo, R. A., Cooxkg, R., WRIGHT, J., HUMPHREY, R,
1978. Medicine, 57, 151,
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Costs and benefits of counselling

E. J. Maher

Department of Radiotherapy, Mount Vernon Centre for
Cancer Treatment, Northwood, Middlesex HA6 2RN, UK

Cancer patienis have many unrecognized psychosocial
problems.. A variety of interventions has been suggested to
improve the detection and management of these, including
leaching professional staff communications and counselling
skills; improved information, particularly in written form
or employment of trained counsellors. All these interven-
tions have resource implications. A study was conducted at
Mount Vernon Centre for Cancer Treatment to investigate
the impact of a radiographer counsellor and clarify the
answer to four questions: (1) how many routine radio-
therapy patients might benefit from counselling? (2) how
should need be assessed? (3) how much does it cost? and (4)
how should the benefits be evaluated?

Comparison of methods for obtaining quality of life
assessments in oncology

J. Morris

Centre for Health Economics, University of York, York
YOIS5DD, UK

There is an increasing awareness of the need to measure
quality of life as an indicator of the success of a particular
treatment as well as morbidity and mortality. Such
information can be used to: (1) aid decision making where
different modes of treatment result in similar clinical
outcomes; {2) quantify the extent to which treatment affects
adversely patients’ quality of life and thus provide a focus
for additional support; and (3) together with cost data
provide more comprehensive information on the costs and
effectiveness of different forms of treatment. The method of
cheice for collecting quality of life information will depend
largely upon the resources available for a study and, more
importantly, the raticnale for collecting such data. This
paper highlights the advantages and disadvantages of
obtaining data from (i) interviews, and (i) questionnaires,
and also illustrates how quality of life questionnaires can be
selected for use in cancer clinical trials.

Treatment of oesophageal carcinoma with combined
external beam and intracavitary radiotherapy

R. K. Agrawal, *C. 8. Robertson, P.J. D. K. Dawes,

*5. M. Griffin and *M. B. Clague

Departments of Radiotherapy and Oncology, and *Surgery,
Newcastle General Hospital, Newcastle upon Tyne
NE46BE, UK

Prognosis for patients with inoperable oesophageal carci-
noma remains poor and the optimal treatment remains to
be defined. Between April 1987 and December 1990, 131
patients (72 male, 59 female, age range 36-91 years, median
70 years) with histologically proven (98 squamous, 30
adenocarcinoma, two adenosquamous, one malignant on
cytology) advanced or metastatic oesophageal carcinoma
unsuitable for surgery were referred for radiotherapy.
Megavoltage external radiotherapy (20-50 Gy in 4 20 frac-
tions, the majority receiving 30 Gy in 10 fractions) was
followed by endoscopically inserted afterloading oeso-
phageal applicator (10 Gy at | cm in 1.66 h) in 123 paiients.
In eight patients the intracavitary dose was modified, the
procedure was abandoned in one patient and there was one
procedure-related death. Swallowing {Grade II or better)
was restored in 107 patients {82%) with 35 patients subse-
quently requiring dilatation. Median survival was 11
months (range 1-43 months); actuarial survival at 6, 12, 24
months being 71%, 36% and 16%, respectively. Combined
external beam and intracavitary radiotherapy is well toler-
ated, associated with few complications, provides good
palliation and may improve survival in this group of poor
prognosis patienis.

Radiological audit in oncology; improving the diagnostic
algorithm for today’s cancer patient

E. C. Moskovic, *E. Wiltshaw and C. Parsons
Department of Radiology und * Medicine, Royal Marsden
Hospital, Fulham Road, London SW36JJ, UK

Imaging and monitoring response to therapy is becoming

increasingly complex and expensive in all branches of medi-
cine, New diagnostic modalities are introduced almost daily
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presenting both the clinician and radiologist with a bewil-
dering array of tests, the merits of which may not be
established. This dilemma is particularly acute in the cancer
patient, for whom the price of an invasive investigation
may be high in terms of morbidity and low in long-term
gain. The aim of a modern oncological imaging department
must be to provide its patients with a prompt, specific and
highly accurate diagnostic service; completely tailored to
individual disease categories thereby conserving valuable
economic resources and sparing both unnecessary radiation
and patient morbidity. Provision for continuing research
must not be neglected. With these principles in mind, the
following projects have been undertaken by this depart-
ment and the results used to improve the quality of our
service: (1) chest X ray in the follow-up of breast cancer, (2)
the role of computed tomography (CT) scanning of the
brachial plexus, (3} the monitoring of ovarian cancer:
serum CA125 or CT scanning? (4) the current value of
lymphography, (5) the provision of mammography outside
the national screening cohort, and (6) the accuracy of X-ray
request form data,

Percutaneous nephrostomy in malignant disease

A. F. Watkinson, E. Moskovic and D. M. King
Department of Radiology, Royal Marsden Hospital,
Fulham Road, London SW361J, UK

Percutaneous nephrostomy has become a well established
technique for rapid relief of ureteric obstruction and
improvement of renal function. This procedure is both
invasive and uncomfortable and its role in renal failure
resulting from abdominopelvic malignancy is often contro-
versial. There are currently no clear guidelines available for
the prediction of which of these patients will gain real
benefit from such intervention and an emergency decision
in favour of drainage may not always be in the long-term
interest of the subject. Quality of life with resumption of a
normal lifestyle, at least in the short term, is paramount in
such patients and a useful therapeutic option must be
available after nephrostomy in order to justify its imple-
mentation. In an attempt to establish a protocol for selec-
tion of patients with malignant disease suitable for
nephrostomy the medical records and radiographs of 74
consecutive nephrostomy patients at this institution were
reviewed. The results will be presented and discussed with
reference to the patient’s age, histology, grade and stage of
tumour both at presentation and at the time of nephros-
tomy and an analysis of the factors affecting ocutcome will
be made.
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The role of pulmonary computed tomography in the
management of Wilms’ tumour, 1: Clinical management
C. M. Owens, S.J. D. Burnett and C. Dicks-Mireaux
The Hospital for Sick Children, Great Ormond Street,
London, UK

The staging and therapy of Wilms’ tumour is based on data
collected before the availability of computed tomography
(CT). It is established in the adult population that chest CT
may reveal metastatic lesions not apparent on chest radio-
graphs; no such data has been published regarding child-
hood malighancies. 453 chiidrgn with Wilms' tumour were
entered into the United Kingdom Children’s Cancer Study
Group (UKCCSG), between June 1986 and October 1991,
359 had normal chest films at presentation of which 165
had pulmonary CT performed at that time. 36 of the 165
(22%) patients with normal chest radiographs had
abnormal CT, and on review 16 (10%) had intrapulmonary
nedules. Of these 16 patients, 10 relapsed, nine with
pulmonary lesions, giving a pulmonary relapse rate of 56%.
The current pulmonary relapse rate of all 453 patients is
approximately 8%. Although this result may not achieve
statistical significance in our data, it may demonstrate a sub-
group that are at higher risk of pulmonary relapse. Whether
this affects the final clinical outcome will be discussed.

The role of pulmonary computed tomography in the
management of Wilms’ tumour. 2: Cost-benefit analysis
S. J. D. Burnett, C. M. Owens and C. Dicks-Mireaux
The Hospital for Sick Children, Great Qrmond Street,
London, UK

The staging and therapy of Wilms” tumour is based on data
collected before the availability of compused tomography
(CT). The current use of imaging makes certain assump-
tions about the sensitivity of plain chest radiography.
Review of the United Kingdom Children’s Cancer Study
Group (UKCCSG) data shows that of 453 patients entered
between June 1986 and October 1991, 359 had normal chest
films at presentation. We have examined the impact that
routine chest CT has on staging. 165 had pulmonary CT
performed at that time of which 22% had abnormal CT
despite normal plain films, and of these 10% had
pulmonary nodules. Of these latter patients, 10 relapsed,
nine in the lungs, giving pulmonary relapse rate of 56%.
The overall pulmonary relapse rate approximated 8%.
Therefore the information obtained at CT may demon-
strate a subgroup that is at higher nsk of pulmonary
relapse. However, this may not be reflected in the final
clinical outcome; the data suggests that there may be no
significant difference in the percentage of disease-free
patients in each group. We discuss this data in the form of a
cost—benefit analysis to explore the value of chest CT in
Wilms' tumour.
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Measurement of bone mineral

D. Felsenberg

Department of Radiology, University Clinic Steglitz, Freie
Universitdt Berlin, 1000 Berlin 45, Germany

The necessity for osteodensitometric measurements can be
explained by the nability 1o diagnose reliably a decrease of
bone in various other ways. Clinical symptoms are unspe-
cific and just as few typical serum parameters exist. Osteo-
densitometry is the only non-invasive procedure, until now,
that is able to give reliable information about bone mineral
density. The conventional X ray, for a long time the only
instrument capable of diagnosing osteoporoesis, no longer
complies with today’s technology. The aim of the modern
diagnoesis of osteoporosis is the early and precise measure-
ment of bone mass deficiency. To meet these requirements
there are two basic thoughts to keep in mind: a representa-
tive measuring area and a precise method. The methods in
current use such as quantitative computed tomography of
the spine and hip, peripheral quantitative computed tomo-
graphy of the radius, dual-energy X-ray absorptiometry of
the spine, the hip and the whole body, single photonabsorp-
tiometry and ultrasound measurement of the heel will be
introduced. The clinical validity, the boundaries, possibili-
ties and errors of the above mentioned methods will be
compared with one another.

Non-invasive vertebral texture analysis based on HRCT —
a new diagnostic tool in osteoporosis

A. Mundinger, A, Beck, E. Dinkel, A. Helwig and

A. Heinzel

Department of Diagnostic Radiology, University Clinics,
W-7800 Freiburg, Germany

Osteoporosis is characterized by low bone mass and micro-
architectural deterioration of bone tissue leading to
enhanced bone fragility. Up to now changes of bone archi-
tecture could not be assessed non-invasively. The objective
of our study was to introduce and apply clinically the new
non-invasive technique of vertebral texture identification
based on high resolution computed tomography (HRCT)

and computer assisted imaging analysis of vertebral body
texture. 189 women and 49 men were studied by one
midvertebral HRCT scan through a non-fractured lumbar
vertebra, and by osteodensitometry (SEQCT). Variations in
the architecture were assessed by a computer assisted
imaging analysis system, and statistically analysed. The
total number and diameter of trabecular plates and inter-
trabecuiar spaces were the most relevant texture parameters
and showed characteristic age and sex dependent changes
{r < 0.01). Vericbral mineral content of patients with silent
osteoporosis (without fractures) compared with patients
suffering from manifest osteoporosis (with fractures) was
similar. Both groups, however, showed a discriminating
pattern of spongiosa texture changes (p < 0.05). We
conclude that vertebral texture analysis can assess re-
modelling changes of the spongiosa architecture non-
invasively, and in combination with osteodensitometry
promises further prediction of individual risk for fractures
and monitoring of treatment efficacy.

SPA, QCT and DXA reference range for British women
and correlations between the techniques

*]. E. Adams, *R. W, Whitehouse, tA. Silman,

iP. H. Adams and C. Kay

Bone Disease Research Centre and Departments of
*Diagnostic Radiology, tEpidemiology and { Medicine, The
University of Muanchester and Barlow Medical Centre,
Manchester M139PT, UK

Methods (single photon absorptiometry {SPA}, quantit-
ative computed tomography (QCT) and dual-energy X-ray
absorptiometry (DXA)) for bone mineral density measure-
ment {BMD) are now widely available; reference ranges for
interpretation of results are generally provided with the
equipment by the manufacturers. It is recognized that
ethnic and national differences in bone mass may occur,
and our study was undertaken to ascertain if these reference
data were generally applicable to the local community.
Metheds: Over 6 months, 200 women (aged 45-75 years),
drawn at random from a local medical practice, were
invited to attend for BMD measurement. To date, 142
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women of 200 invited (response rate 71%) have attended.
SPA was performed in two sites of the forearm (proximal
and ultra distal). Single and dual energy QCT was per-
formed in the spine (T12-L3) and DXA measurements
were made in the spine and both femoral necks. The data
collected were compared with reference data provided.
BMD measurements in the same patients by different tech-
niques were compared. Results: SPA (distal) compared with
reference data gave a significantly higher mean value
(4£0.52 SD; p < 0.001). The proximal forearm measure was
not significantly different from those of a European popula-
tion (Brunner study). QCT results were not significantly
different from published data (Block et al, 1989), DXA
measurements in both the spine (+£0.294 SD; p < 0.016)
and femoral neck (+1.179 8SD; p < 0.001) were signifi-
cantly higher than American reference data provided.
Correlations (r) between measuring techniques varied
between 049 to 0.76. Conclusion: The results confirm
significant differences in SPA and DXA reference data for
forearm, hip and lumbar spine. lnstitutions providing
BMD measurement should ensure that the reference BMD
range which is used is appropriate to the local population
and ethnic groups. Correlations confirmed that BMD
measured by one technique could not be used to predict the
BMD by another method in the same or different anato-
mical site.

Reference

BrLock, J. E., SmitH, R., GLUEER, C.-C., STEIGER, P.
ETTiNGER, B. & GENANT, H. K., 1989, Models of spinal
trabecular bone loss as determined by quantitative
computed tomography. Journal of Bone Mineral Research,
4, 249-257.

Methods of assessment of spinal deformity

G. L. Thomas, D.J. Green, A. Armstrong and

A. Wallace

Radiology Department, City Hospital, Hucknall Roud,
Nottingham NG5 1PB, UK

This study compares and contrasts current methods for
assessing the effects of osteoporosis on the spine by
analysing the deformity produced by vertebral body
collapse and fracture on lateral radiographs. The study
compares subjective and objective digital methods 1o assess
vertebral deformity and fracture indices. Two methods of
assessing spinal deformity are examined; the Spinal Defor-
mity Index and a system of comparing heights of neigh-
bouring vertebral bodies to define fracture. 25 osteoporotic
patients and 25 controls are compared using dual energy X-
ray bone absorbtiometry and with questionnaire based
assessments of the pain and disability, Results will be
presented, assessed and discussed.
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Assessment of axial osteopenia: plain radiography versus
dual energy X-ray absorptiometry

M. J. Garton, *E. M. Robertson, *F.J. Gilbert and

D. M. Reid

Department of Rheumatology, City Hospital, Urgquhart
Road, Aberdeen ABYS8AU and * Department of Radiology,
Royal Infirmary, Foresterhill, Aberdeen AB9 2ZE, UK

Osteopenia is frequently diagnosed on plain radiographs,
although previous studies have suggested that this is a poor
method of assessing bone mineral density {(BMD). To study
this further, sta_gdérdized plain lateral radiographs ol the
thoraco-lumbar spine were compared with dual energy X-
ray absorptiometry (DXA) scans of the antero-posterior
{AP) lumbar spine in 99 (45 male) randomly selected
subjects, aged 50-84 years. DXA measurements were made
on a Norland XR26 bone densitometer; the precision of AP
lumbar spine scans is good {c.v. 0.9%). Radiographs were
reported blind by two independent senior radiologists, and
given an “‘osteopenia score” based on the radiological
criteria of demineralization or vertebral deformity (bicon-
cavity, height loss or frank collapse). Patients with lumbar
vertebra collapse (L2-4) were excluded from further analy-
sis. About one-fifth of radicgraphs were reported as
normal, and the interobserver correlation was moderate
(r=0.63, p <0.001). The mean BMD of radiologicaily
normal subjects was higher than that of osteopenic subjects
{(1.20 gjem? vs. 0.94g/ecm®, p =10.002). Using a fracture
threshold of 0.75g/cm?, the predictive value of a normal
radiograph was 100%, but of an osteopenic X ray was only
20%. In conclusion, normal radiographs may usefully
exclude severe osteopenia, but abnormal X rays are non-
specific, reflecting the importance of factors other than
BMD in determining fracture risk.

Spinal bone mass measurement: QCT or DXA?

A. Karantanas, R. W. Whitehouse and J. E. Adams
Diagnostic Radiology, University of Muanchester,
Munchester MIi39PT, UK

Quantitative computed tomography (QCT) and dual
energy X-ray absorptiometry (DXA) are both used to
measure spinal bone mineral density (BMD). QCT
measures trabecular bone whilst DXA measures integral
(cortical and trabecular) bene, but will include spinal de-
generative changes in the measurement, The study was
performed to assess the influence of age, scoliosis, fractures,
osteophytes, facet joint disease, disc space narrowing and
aortic caleification on the relationship between QCT and
DXA. Methods: QCT and DXA results in 335 females were
compared. The CT scout projection radiograph was used to
score each subject for the presence or absence of the
features listed above. The data were analysed by stepwise
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multiple linear regression. Resufts: All the spinal features
described became increasingly common with age, with
osteophytes present in > 50% over 60 years, Where analy-
sis was restricted to subjects without degenerative features,
age remained a significant variable infiuencing the relation-
ship between QCT and DXA. The presence of fractures in
the lumbar spine caused considerable overestimation by
DXA compared with QCT. Osteophytes, disc space
narrowing and facet joint disease had smaller but signifi-
cant effects. Conclusions: DXA is quick, precise, accurate
and carries a negligible radiation burden but the results of
spinal DXA may be misleading in older patients and those
with spinal fractures and/or spinal degenerative disease. A
conventiona) lumber radiograph may be necessary to assess
these features but negates the low dose advantage of DXA.

Increased bone mineral density in the hip and spine by dual
X-ray absorptiometry (DEXA)

E. F. ). Ring, D. M. Elvins, R. Woodward and

A.K. Bhalla

Department of Clinical Measurement, Royal National
Hospital for Rheumatic Diseases, Bath BAI I1RL, UK

The dual energy X-ray absorptiometry (DEXA) technique
for measuring in vive bone mineral density (BMD) is of
particular interest for the assessment of osteoporosis. Most
of the literature is concerned with decrease in BMD
compared with normal population data. High BMD is also
found in certain diseases, especially in long-term ankylosing
spondylitis (e.g. 2.87 SD above aged matched control
mean: Z score). The formation of syndesmophytes falsely
elevates spinal BMD, while the true BMD in patients
without syndesmophytes is lower than aged matched
controls. We have also reported high values for BMD of
the hip in cases of osteoarthritis, with values for the
femoral neck being significantly higher than controls or the
unaffected hip p < 0.001 — with a mean Z score of +1.5.
In Paget's disease of bone, very high values for spine BMD
have been obtained, e.g. a Z score of +8.24. Artifactual
elevation of BMD can also occur, especially in the spine.
Disturbance of soft tissue “*background™ may occur lrom
isotope investigation, or long-term gold therapy. Localized

increases have been found in vertebral haemangioma and
calcified aorta. More commonly crush fractures of one or
more vertebrae, degenerative changes and osteophyte
growth will have the effect of higher BMD values, which if
not excluded can mask true osteoporosis. In such cases
simple comparison of the patients’ BMD} result with refer-
ence population data can be misleading. Further radio-
logical investigation may be indicated.

Assessment of bone growth activity in leg lengthening
procedures, using DEXA

M. I. Haddaway, *J. Richardson, C. V. Pullicino, *G. A.
Evans and 1. W. McCall

Department of Diagnostic Imaging, and *Children's Unit,
Robert Jones and Agnes Hunt Orthopaedic Hospital,
Oswestry, Shropshire SYI07AG, UK

The aim of this study is {0 determine the role of dual energy
X-ray absorptiometry (DEXA) in menitoring the healing
process to help determine the optimum timing of external
fixation removal. Using a Hologic QDR-1000 absorpti-
ometer, serial bone mineral densitometry (BMD) measure-
ments in six patients were obtained through the entire
process of leg lengthening from commencement of distrac-
tion through consolidation and removal of the exiernal
fixation device. Assessrment of new bone formation during
lengthening, compared with both ipsilateral and contra-
lateral long bene shows a pattern of healing with identifi-
able characteristics to both the proliferative and
consolidative stages. The BMD measurements were
compared with the sonographic appearances particularly in
the carly stages of lengthening and with fracture stilfness
measurement in the later stages of healing. The various
methods of presenting this BMD data are described,
together with their place in predicting rate of healing and
fixation removal. The alternative and complementary
methods of determining the characteristics of new bone
formation are helpful in supporting the conclusions reached
from the BMD data. We conclude that serial BMD estima-
tion using DEXA promises to provide a reliable, safe and
reproducible means of monitoring fracture healing
providing an insight to the ideal timing of fixation removal.
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AIDS and the chest

M. McCarty

Department of Radiology, St Mary's Hospital, London
w2, UK

Most patients with the acquired immune deficiency
syndrome (AIDS) develop a pulmonary complication
during the course of their disease. These complications
include bacterial pneumonias, opportunistic infections and
neoplasms such as Kaposi’s sarcoma and lymphoma. The
radiologist has an important role in the management of
these patients, not only in the interpretation of radiographs
but also in providing diagnostic tissue by means of guided
biopsy where appropriate. Chest radiograph interpretation
is a challenge; although certain paiterns can suggest parti-
cular diagnoses, there is considerable overlap in radio-
graphic appearances between conditions. The patient often
has more than cne pulmonary complication at any one
time; this further complicates the picture. In this presen-
tation, the typical patterns of chest radiograph abnormali-
ties seen in AIDS are reviewed and some atypical cases are
shown.

The terminology and radiology of cryptogenic organizing
pneumonia (COP)

J. A. A. Haddock and D. M. Hansell

Department of Diagnostic Radivlogy, Royal Brompton
National Heart and Lung Hospital, London SW36NP, UK

Cryptogenic organizing pneumonia is an increasingly
recognized condition with a distinctive constellation of
clinical features and radiographic abnormalities, such that
the radiologist may be the first to suggest the diagnosis. The
term cryptogenic organizing pneumonia (COP) was first
coined in the early 1980s. Subsequently another series of
patients with a similar clinico-pathological condition was
reported and the term bronchiolitis obliterans organizing
pneumonia (BOOP) was used. The relative merits of the
two terms (BOOP vs. COP) are congidered. The diagnosis
of COP is one of exclusion and requires histological confir-
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mation. It has been suggested that the radiology of COP is
too variable to be helpful but we present a series with
uniformity of many of the radiographic abnormalities. The
clinical findings, radiographic features and method of
biopsy confirmation of nine patients with a histologically
confirmed diagnosis of COP are presented. All patients
complained of shortness of breath, cough and malaise;
none had respended to antibiotics. Chest radiographs
showed bilateral multifocal conselidation with a lower zone
(6/9) and peripheral predominance (5/9). Relapsing
shadows (3/9) and new areas of consolidation (3/9)
occurred during the course of the disease with or without
treatment. The importance of establishing an accurate diag-
nosis lies in the extreme responsiveness of COP to steroid
treatment.

Organizing pneumonia — “BOOP” or “COP” — a review
O. Constant and R. Robertson

King Edward ViI Hospital, Midhurst, West Sussex and
Killingbeck Hospital, Leeds, UK

In 1983, Epler and Colby described a clinico-pathological
syndrome, called “bronchiolitis obliterans organizing
pneumonitis” (BOOP). It was characterized by cough,
fever, malaise, raised erythrocyte sedimentation rate.
patchy radiographic shadowing and a restrictive pattern on
lung function testing. No response to antibiotics but a good
response o steroids was seen. The same year, Davison et al
described a similar clinical syndrome which they called
“cryplogenic organizing pneumonitis™ (COP). Histology in
both series was similar, showing organizing pneumonitis
without evidence of infection. An association has been
described between organizing pneumonitis and rheumatoid
disease, ulcerative colitis and human immunodeficiency
virus infection, and drugs such as amiodarene, but in most
cases there is no underlying cause. Since then, the condition
has been the subject of many reports and of much con-
fusion, particularly because of overlapping terminology
between BOOP and bronchiolitis obliterans (an entirely
different subject). Whichever terminology is used, histolegy
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from open lung biopsy is identical in both groups. The
terminology has recently been the subject of three editorials
in medical journals but the topic seldom appears in British
radiology journals. We feel that it is underdiagnosed radio-
logically and present here a spectrum of radiological
appearances in 20 patients in whom histological proof of
organizing pneumonia without infection is available.

Lymphocytic interstitial pneumonitis in HIV-infected
children

C. M. Owens, D. Gibb, C. Dicks-Mireaux and D. Shaw
Departments of Radiology and Infectious Diseases, The
Hospital for Sick Children, London WCIN 3JH, UK

We describe the clinical presentation and radiclogical mani-
festations of human immunodeficiency virus (HIV) infected
children with pulmonary lymphoid hyperplasia and
lymphocytic interstitial pneumonitis (PLH-LIP) at the
Hospital for Sick Children. All HIV infected children have
a chest radiograph performed at first presentation, and if
clinically indicated, the radiological abnormalities are
pursued with more invasive investigations such as lung
biopsy and broncheoalveolar lavage (BAL). 27 vertically
HIV infected children are being followed in our umit, and
nine {33%) had radiological + clinical evidence of PLH-
LIP at presentation (three of these patients in associalion
with other respiratory infections). The diagnosis of PLH-
LIP was made on lung biopsy in three symptomatic
patients. The remaining six were diagnosed on clinical and
radiological grounds. The spectrum of radiological features
ranged from initial hyperinflation of the lungs, progressing
o diffuse bilateral reticulonodular infiltrates, in a child
without major respiratory symptoms. In conclusion, the
clinical and radiological features, differential diagnoses and
natural history of PLH-LIP will be discussed.

The role of computed tomography in stable cystic fibrosis
M. Logan, R. O’Laoide, D. Mulhern, 5. O’Mahony,

M. X. Fitzgerald and J. Masterson

Department of Radiology, St Vincent's Hospital, Dublin 4,
freland

Plain chest radiographs are the standard radiographic
method of assessment in cystic fibrosis (CF) and quantita-
tive assessment of the chest radiograph has been shown to
correlate with pulmonary function and clinical examina-
tion. The aim of this study was to establish whether quanti-
tative assessment of conventional and high resolution
computed tomography (CT) give any added information
over and above plain films, especially in those patients with
haemoptysis or allergic broncho-pulmonary aspergillosis
(ABPA). 30 stable adult CF patients participated. Each

had, on the same day, full pulmonary function testing,
clinical examination (scored using Shwachman’s System)
and radiological investigations — plain chest radiograph,
conventional knowledge of patient identity using the Birm-
ingham Scoring System. There was significant correlation
{p < 0.01) between the scores for clinical examination,
pulmonary function and all three radiographic modalities.
We found no statistical difference in the radiographic scores
of these patients with haemoptysis or ABPA over those
who never had haemopiysis or were ABPA negative,
respectively. We conclude that quantitative assessment of
conventional CT and high-resolution CT correlate with
pulmonary function and clinical examination. These corre-
lations are similar, but no closer, to previously noted
correlalions using quantitative assessment of the chest
radiograph. No added information resuits from CT in the
subgroups of patients with haemoptysis or ABPA.

Ultrafast CT appearances of obliterative bronchiolitis and
bronchomalacia in tung transplant recipients: early
experience

C. M. Allen, M. Yacoub and D. M. Hansell
Department of Radiology and Department of Cardio-
Thoracic Surgery, Royal Brompton National Heart and
Lung Hospital, Fulham Road, London SW36NP, UK

Obliterative bronchiolitis (OB) is a {frequent complication
and a cause of serious morbidity in lung transplantation.
Recently bronchiomalacia (BM) with large airway collapsa-
bility has been described in association with OB in some
patients. This leads to further severe airflow obstruction
and increasingly poor respiratory function. Spirometric
testing cannot distinguish between patients with OB alone
or OB and BM; it is also inadequate for assessing function
in single lung transplants. In this study we describe the
appearances of OB and BM using an Ultrafast computed
tomography (CT) scanner (Imatron C-100, San Francisco,
USA). Six patients with biopsy-proven OB were studied.
Four had received single lung transplants and two heart
lung transplants. Dynamic scans were obtained at four
levels (mid-trachea, carina, main bronchi, lung bases). At
each level 15 50ms axial scans were obtained over 5s
during normal respiration and forced expiration. The
results will be displayed in real time as a video. Areas of OB
were identified in all patients as patchy areas of air trap-
ping. This could also be demonstrated graphically using
time—density curves in selected regions of interest. In two
patients, both single lung recipients, unsuspected large
airway collapse consistent with BM was demonstrated. This
is the first demonstration of OB and BM using ultrafast
CT. This technique is useful in evaluating the extent and
severity of OB and BM in patients after lung
transplantation.
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Chest magnetic resonance imaging in sarcoidosis

D. Kinsella, R. Uberoi and P. Goddard

Department of Radiology, Bristol Royal Infirmary, Bristol
BS28HW, UK

The chest magnetic resonance imaging (MRI) findings of
15 patients with sarcoidosis are presented. Coronal
T,-weighted and short tau inversion recovery (STIR)
sequences were used for imaging the chest. Mediastinal and
hilar adenopathy is clearly demonstrated. Also, paren-
chymal disease (nodules and fibrosis) is apparent on these
scans. The use of the STIR sequence in delermining disease
activity is discussed - comparison is made with gallium
scans. Loss of parenchymal signal intensity on the STIR
sequence following steroid therapy has been seen in two
cases, indicating that this is an alternative method of
demonstrating disease activity.

MRI of lung signal intensity and dimensions in patients
with chronic lung disease before and after single lung
transplantation

R. H. Mobhiaddin, G. Netohamiprodjo, K. Schoser,

D. B. Longmeore and M. H. Yacoub

Magnretic Resonance Unit, Royal Brompton National Heart
and Lung Hospital, Sydney Street, London SW3I6NP, UK

A retrospective analysis of lung signal intensity normalized
for fat (SI) and lung cross-sectional area normalized for
body surface area was obtained from cardiac-gated spin
echo (time to echo (TE) 40ms) images before and after
single-lung transplantation in 12 patients with pulmonary
air way disease (PAD) and 14 with interstitial lung disease
(ILD). Nine healthy volunteers were studied for compari-
son. The main results (MRI findings) are tabulated below.
Blood flow (I/min) to the transplanted lung (3.4+ 1.1} was
higher than that of the control (2.3 +0.74) and of the native
diseased lung (1.9+0.7). Arterial flow had little effect on
signal intensity in the control and PAD groups while in the
ILD, the lesser the blood flow the higher is the signal
intensity. The cross-sectional area of the transplanted lung
was comparable with that of the control. The transplanted
lung has a similar SI to that of the control except when
there was a rejection reaction (one patient) or infection
{two patients). Distinctive features of lung SI and cross-
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sectional area were demonstrated in patients with PAD and
ILD before lung transplantation. These measurements
could be useful non-invasive indices for assessment of the
transplanted lung and for follow-up of patients without
exposure to ionizing radiation.

Disease Signal intensity Area
Pulmenary air way disease  Low — > normal Large
Fibrosing lung discase High Small
Lymphangioleiomyomatosis High Large

High-resolution CT appearances of the lung in alpha-1-
antitrypsin deficiency

P. M. Taylor and *P. V. Barber

Departments of Diagnostic Radiology. University of
Manchester MI3 9PT, and * Department of Thoracic
Medicine, Wythenshawe Hospital, Manchester, UK

Alpha-l-antitrypsin  (AAT) deficiency is an inherited
disorder characterized by low levels of serum alpha-1-
antitrypsin. Clinical manifestations include pulmonary
emphysema. Previous pathological and radiological studies
have shown this to be characteristically panlobular
involving predominantly the lower lobes. We have studied
seven patients with homozygous AAT deficiency. (M:F =
2:5; age range 43-61; mean 55). All patients were examined
on an IGE 9800 scanner with 3 mm thick sections at 10 mm
increments obtained throughout the lungs during maxi-
mum inspiration. Five patients demonstrated compuier
tomography appearances of emphysema, in four of these
there was lower zone predominance of disease, in ong all
three pulmonary zones were affected. The remaining two
patients had no emphysema although one showed scattered
thin-walled cysts and the other had multiple thick-walled
cysts within the mid zones and lower zones of the lung.
These findings support the hypothesis that patients with
documented AAT deficiency may not have radiological
demonstrable emphysema. Three patients showed features
of bronchiectasis with bronchial dilatation and bronchial
wall thickening. Bronchiectasis is a feature of AAT defi-
ciency, having been described previously on broncho-
graphic studies.
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Human visual perception and ROC methedology in medical
imaging

M. S. Chesters

Department of Medical Physics, The General Infirmary/
United Leeds Teaching Hospitals NHS Trust, Leeds
LSI13EX, UK

Receiver operating characteristic (ROC) analysis 1s among
the most reliable methods currently available for measuring
diagnostic performance. Among several factors influencing
diagnostic decisions are: (1) the inherent diagnostic capa-
bility of the combined imaging system and user, and (2) the
decision criterion adopted by the user. Only ROC analysis
is able to distinguish between these two facets of perform-
ance. Alternative methods implicitly rely on the user main-
taining a constant decision criterion, an assumption that
may not always be justified. Unfortunately, however, ROC
analysis is relatively more time consuming than alternative
methods. ROC analysis can also provide a measure of the
absolute efficiencies of the imaging system and the human
user. Human efficiency in performing certain discrimination
tasks has been shown to approach the maximum attainable
although in other tasks the human user can be very ineffi-
cient. In this paper, the concepts underlying ROC analysis
and the techniques for carrying out the analysis are briefly
described. The relative advantages of ROC and alternative
methods of analysis are discussed. The implications for
imaging processing and machine vision of human efficiency
are considered.

“All the better to see you with” — the use of a minifying
lens in radiology

B. §. Worthington and A. G. Gale

Department of Academic Radiology, University of
Nottingham, Nottingham NG27 ZRD, UK

The spatial frequency model of vision provides useful
insights into the physiological limits of the eye brain
system to perceive structures of different size and contrast
in radiological images. Visual contrast sensitivity can be
assessed using as a test object a grating pattern of alter-

nating light and dark bars whose spatial frequency corre-
sponds to the number of cycles subtended on one degree
arc of retina. The eye-brain system has its maximum
sensitivity to low contrast at three cycles to a degree but can
detect up to 50 cycles per degree at high contrast. The
presence of grain noise in radiographic images, which
consists of relatively high spatial frequencies, causes ran-
domization of density gradients with loss of boundary
information. A minification lens can ensure the best match
in the spatial frequency domain between low contrast detail
of a given size and the performance capabilities of the
visual system. Minification can improve visualization of
edge detail since elements in the noise are effectively shifted
below the threshold of visibility in the spatial frequency
domain, The fact that a smaller image will require less
fixations for full scrutiny i1s considered a less plausible
rationalization for the use of a minifying lens.

The SDRD: a novel digital radiographic system

A. Martinez, R. D. Speller, 1. A. Horrocks, D.J. Miller
and L. 1. Shekhtman

Medical Physics and Bioengineering, University College
London, 11-20 Capper Street, London WCIE 6J4, UK

The performance of the SDRD has been evaluated. It uses
a multiwire proportional chamber detector in a configura-
tion which gives good rejection of scattered photons. Stan-
dard test tools were exposed on the SDRD and the images
were evaluated in comparison with screen-film images.
Contrast-detail-dose  diagrams were produced using
thermoluminescent dosemeter (TLD) dosimetry, and
showed comparable performance for all but the finest
features of the test objects. Dose levels for clinical images
with the SDRD were compared with a recently published
UK survey. The two main advantages of the new system
are: {a) that the wide dynamic range of the SDRD allows
both soft tissue and bone to be imaged in one exposure, and
(b} that some clinical examinations show significant dose
savings with the SDRD.
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Monte Carlo study of the design and performance of anti-
scatter grids

*M., Sandborg, D. R. Dance, *G. Alm Carlsson and

*]. Persliden

Department of Physics, The Royal Marsden Hospital,
London SW36JJ, UK and *Department of Radiation
Physics, University Hospital, Linkdping, Sweden

A Monte Carlo computer program has been developed to
study and optimize the design of anti-scatter grids used in
diagnostic radiology. The program simulates the scatter
from tissue slabs of various sizes and calculates image
contrast and noise, energy imparted to the tissue slab and
the conventional grid parameters, Bucky Factor and
contrast improvement factor. Three examples are given of
applications of the program. Firstly, the advantage of using
low atomic number materials for the grid covers and inter-
space is quantified for four grid designs and four tube
potentials. The dose reduction achievable varies between 10
to 50% depending upon operating parameters. Secondly,
the results of a global optimization of grid design and tube
potential are presented for a simulation of a paediatric
examination. It is shown that grids with widely different
line densities or grid ratios can have good performance
provided that they have lead lamellae of appropriate thick-
ness and are used with the correct tube potential. Lastly,
the performances of various commercially available grids
are compared for chest radiography. We are not aware of
any other work which has made a detailed study of the
infiuence of tube potential on grid performance.

Quantitative assessment of TV fluoroscopy

D. W. McRobbie, J. Nieto-Camero and R. G. Dale
Riverside District Department of Medical Physics, Charing
Cross Hospital, London W6 8RF, UK

Although the widespread use of the Leeds test objects has
been beneficial in the quality assurance of fluoroscopy
systems a number of difficultics has led us to develop an
alternative approach. The basic drawbacks of the Leeds
Test objects arc the subjective aspect, the tack of a defini-
tive signal-to-noise test and proper transfer functional
analysis. An alternative approach is to analyse the video
signals using a Leeds E1 test object. A trial has been carried
out using a 40 MHz digital oscilloscope plus a video line
selector connected via GPIB interface to a Toshiba port-
able computer. Algorithms have been written to analyse the
system and quantum signal to noise ratios, low frequency
contrast loss, Wiener spectrtum and modulation transfer
function. Initial results are encouraging showing, where
applicable, good correlation with subjective assessments,
but providing much more detailed information, Moreover,
the tests are very quick to perform requiring a single X-ray
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exposure, A prototype dedicated device is being built with
development funding from the British Technology Group.

First experiences with a DSI digital image review
workstation

A. R. Cowen and A.G. Davies

Medical Physics Unit, The General Infirmary, Leeds
LSI3EX, UK

Digital image workstatioirs are becoming increasingly
commen in modern radiology departments. This increase is
partly {fuelled by the number of imaging modalities
producing digital images, rather than (purely) film-based
output, and partly by the possible advantages of an inter-
aclive review environment such as that provided by a
workstation. Recently, Philips Medical Systems announced
Easy-Vision, a clinical workstation designed specifically for
the review of images produced by a digital spet imaging
(DSI) modality. A prototype workstation was installed in
the General Infirmary at Leeds during October 1991
initially in the Department of Medical Physics, to allow an
initial trial before final installation in the Diagnostic X-Ray
Department for evaluation by FAXIL as part of the
Department of Health X-ray systems evaluation program.
The results of a preliminary evaluation of the EasyVision
workstation are presented, which include investigation in
terms of its display quality, range of features, clinical
relevance of these fealures, ergonomic acceptability and
compuiational performance. The workstation is also
assessed in terms of its aid to productivity in a clinical
environment when coupled with the communication,
storage and hardcopy products which form the family of
products of which EasyVision is a part. Acknowledgment:
Philip Medical Systems (Netherlands) and the Medical
Devices Directorate of the UK Department of Health.

Density profile measurements for quality assurance in
digital radiology

S. D. Tabakov, I. A.J. Fife and C. A. Lewis
Department of Medical Engineering and Physics, King's
College Hospital, London SE59RS, UK

Digital systems are capable of displaying images with a
variable window level and width. This flexibility makes the
contrast and resolution of images operator dependent and
hence subjective. To ensurc optimal image quality of the
processed image it is desirable to have an objective
measure. Image quality is conventionally assessed using the
modulation transfer function (MTF). The theoretical
complexity of this parameter makes it unsuitable for use in
routing assessment. A method, which is particularly suit-
able for digital systems (CT, DSA, etc.) and based on the
concept of MTF, is described which measures the loss of
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modulation amplitude with increasing spatial frequency.
The input signal is derived from imaging a resolution test
object. The output signal is the density profile extracted
from the processed image. In a similar manner to TV
system assessment, the contrast modulation obtained from
the density profiles is plotted against spaiial frequency
producing the contrast transfer function (CTF). Examples
of the CTF are presented and discussed for high and low
contrast test objects. Practically, CTF and MTF are closely
comparable. CTF is a rapid, quantitative method for
assessing image guality in digital systems. CTF can also be
applied to other imaging modalities,

Development of a test object for evaluating image quality
of photo-stimulable phosphor computed radiology systems
in clinical service

A. R. Cowen, 1. 8. Price, A. Workman and S. McArdle
Department of Medical Physics, Leeds General Infirmary,
Leeds LS13EX, UK

With the increasing availability of systems using photo-
stimulable phosphor computed radiography (PPCR) tech-
nology, as opposed to conventional screen-film, there is an
increasing need to set up quality assurance strategies for
such systems. Aware of the different imaging requirements
and unigue properties of PPCR, we at FAXIL are
designing and constructing a set of X.ray test objects for
the purposes of facilitating computed radiography (CR)
system set-up and routine quality assurance. The PPCR
systern can be split into several imaging components: the
photostimulable phospor plates, the reading mechanism,
the computer processing, the display and the hardcopy
facilities, all requiring a new approach to image quality
assessment. In this presentation we will describe progress so
far with this project, illustrating various points with test
images derived from CR systems in clinical use. Qur ulti-
mate aim will be to develop a generic package of test
objects which can be used universally with all designs of CR
system. This set will include tests to assess low contrast
sensitivity, high contrast spatial resolution, exposure
lihearity and sensittvity, uniformity, dynamic range and a
number of other PPCR specific parameters. Acknowledg-
ments: This work is jointly supported by the Medical
Devices Directorate of the UK Department of Health and
Agfa-Gevaert NV, Belgium.

Variability of X-ray image intensifier — TV system
performance

A.J. Shaw

North Western Medical Physics Department, Christie
Hospital, Manchester M209BX, UK

The performance of all 178 fluoroscopy units in the North
Waestern Region was measured over a 2 year period in order

to determine the variability of factors affecting image
quality and patient dose and to identify any trends with
equipment design, manufacturer or age. Measurement
protocols were based on HPA and Leeds procedures for
safety and performance testing of image intensifer-TV
systems. X-ray automatic dose rate control and automatic
collimation performance were analysed to assess dose
efficiency, while limiting resolution and perception of
threshold contrast against detail size were used to indicate
image quality. The results show, for example, that input
dose rates vary by a factor of over 400, the variation
increasing with age. 25% of units less than | year old did
not meet the requirements for limiting resolution. However,
only systems clder than 10 years showed significant signs of
deterioration in overall image quality. Further results are
presented and the implications for quality assurance, main-
tenance and equipment reptacement discussed.

Phosphor screens image characteristics

G. E. Giakoumakis

Physics Departrent, University of foannina, 451 10
loannina, Greece

We present the results of an experimental study concerning
mainly the efficiency and the modulation transfer function
(MTF) of granular X-ray phosphor screens. Measurements
have been carried out on phosphor screens prepared by
sedimentation of Ffour different phosphor materials
(YVO,;Eu, La,0,5:Tb, CdPO,Cl:Mn, ZnCdS:Au,Cu). The
screens’ densities ranged from 20 to 250 mg/cm? and the X-
ray tube voltages from 50 to 250 kVp. In brief presentation
the experimental results show considerable differences
between the various screens both in efficiency and resolu-
tion, which in general are consistent with the Hamaker—
Ludwig model predictions. Graphs of absolute wvalues
showing the dependence of these two quantities (efficiency
and resolution) on various parameters {thickness, voltage,
etc.) are presented for each one of the phosphor materials.
All the experimental data are explained and discussed on
the basis of appropriate theoretical models taking into
account the granular structure of the screens as well as the
beam quality and the optical properties of the phosphor
material.

An approach to assessing the adequacy of fluoroscopy
equipment to produce adequate images over a wide range of
clinical conditions under automatic control

M. Holubinka

Radiation Physics Group, St Mary's Hospital, Portsmouth,
UK

Image intensifier fluoroscopy equipment is expected to

provide images of diagnostic quality over a very wide
operating range, for example, locating fractures in the wrist
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of a small child to a lateral pelvis view of a large adult.
Systems may operate using manual control of kilovolts and
milliamperes, automatic control of kilovolts or milli-
amperes or both, and with or without camera automatic
gain control. The method described elucidates the inter-
action of the exposure factors and displayed image over the
full range of simulated clinical conditions. Both an indica-
tion of image intensifier entrance dose rates, patient skin
entrance absorbed dose and an indication of the accept-

Notes
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ability of image quality are obtained irrespective of system
design. Both methodology and phantom design are
described with examples of results obtained for equipment
operating clinically and at installation. The method is also
suitable for demonstrating correct operation and adjust-
ment as part of annual performance assessments. Findings
from these evaluations are invaluable in assessing adequacy
of equipment for new procedures and providing supporting
evidence for adjustment or replacement of equipment.
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Targeted magnetic resonance imaging

W. Vennart

Department of Physics, University of Exeter, Exeter
EX44QL, UK

Clinical magnetic resonance imaging (MRI) is character-
ized by the use of large whole-body magnets and expensive
proprietary computer systems. Use of such systems for
research purposes (e.g. for tissue characterizations in normal
and diseased states) can be prohibitively expensive; in addi-

tion certain parts of the body {e.g. fingers and hands) are
relatively difficult to image in whole-body machines. In this
talk imagers developed for visualizing limited parts of the
body, e.g. fingers, wrists, head and knee will be discussed
highlighting the technology that has enabled these develop-
ments. Further, the use of such systems to make relatively
high resolution measurements i vivo will be outlined with
illustrations of the elucidation of normal and abnormal
anatomy as demonstrated by MRI.
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Digital versus conventional angiography: a comparative
study

E. Jurriaans, 1. P. Wells, J. M., Wilkie, }, C. A. Pearn and
T. A. Pratt

Department of Radiolegy, Derriford General Hospital,
Plymouth PL6 8DH and *Department of Medical Physics,
Freedom Fields Hospital, Plymouth PL4 7JJ, UK

Recent advances enable digital angiography (DA} to be
performed in either subtracted or non-subtracted form, and
digital peripheral scanning (“bolus chasing™) 1o be under-
taken. This has influenced the use and application of DA
appreciably. The conventional angiographic equipment
(Philips Angiodiagnost 2 with Puck film changer) at Derni-
ford General Hospital, Plymouth, was recently replaced by
a new DA system (Philips Integris C2000). This permitted a
comparison of conventional and digital angiography within
the same clinical setting to be performed. Approximately 50
consecutive peripheral arteriograms, 15 femoral angioplas-
ties and 15 percutaneous nephrolithotomies undertaken
with conventional angiography were compared with a
similar group of examinations performed with DA. The
following parameters were assessed: (1) duration of exam-
ination, (2) radiation dose to patieat and radiologist, {(3)
cost of consumables, (4) image quality (subjective). (5)
other factors, e.g. access to patient, case of use of equip-
ment. The results of this study will be presented. The
implications with regard to the use of and need for DA ina
district general hospital will be discussed.

Enhancing the thrombogenicity of embolization coils
D. A. Nicholson, J. Cockburn, P. Dawson and

A. Bradshaw

Department of Diagnostic Radiology, Hammersmith
Hospital, Du Cane Road, London WI2 OHS, UK

Steel embolization coils are well established as embolic
agents for the treatment of many conditions. Ineffective
thrombosis is occasionally seen in high blood flow situa-
tions and patients with abnormal clotting. Several authors
have commented on the increased thrombogenicity of coils
following soaking in thrombin solutions. However no study
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has quaniified this effect. We have carried out an in vitro
study, carefully measuring the effect on whole blood clot-
ting time (WBCT), of soaking coils in thrombin solutions
of different concentrations (100, 200, 400, 1000 U/ml).
Untreated coils are shown to be very thrombogenic,
reducing normal WBCT from 14.85 min to 553 min.
Passing coils down a saline-filled catheter (simulating in
vivo technique) slightly reduces their thrombogenicity, but
not significantly (p = 0.21). Soaking coils in thrombin solu-
tions over 100 Ujml has the effect of further reducing
WBCT significantly (2.1-2.6 min). Although there is a
trend of increasing thrombogenicity with increasing
thrombin concentration from 200-1000 U/ml, a plateau in
WBCT is seen, and the difference is not significant. We
conclude soaking coils in thrombin has a very beneficial
effect on reducing WBCT and that only a small quantity ol
thrombin is required to elicit prompt coagulation, limiting
the thrombin’s potential systemic effects. We suggest the
use of such thrombinized coils in the treatment of various
conditions, which will be discussed.

A comparison of pulse-generated run-off and arteriographic
assessment of the pedal arch in the outcome of
femoro-distal bypass grafting

D. Kinsella, E. Horrocks, J. Scott and M. Horrocks
Department of Radiology and Vascular Studies, Bristo!
Royal Infirmary, Bristel BS2 8HW, UK

The outcome of 100 non-reversed femoro-distal grafts,
performed for critical ischaemia, were analysed. 16 grafts
were to the above-knee popliteal artery, 36 to the distal
popliteal artery, three to the tibio-peroneal trunk and 45 to
a single calf vessel. The 1 year graft patency rates for grafts
to a pulse-generated run-off derived complete, incomplete
and occluded pedal arch were 88%, 75% and 9%, respec-
tively (p < 0.01). Arteriographic scoring did not discrimi-
nate between successful and failed grafis. The reasons for
this will be discussed. Pulse-generated run-off (PGR)
derived pedal arch status does appear to be an excellent
predictor of long-term graft function. In those patients with
an occluded pedal arch on PGR, a primary amputation
should be considered.
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Calf vessel preservation in peripheral vascular disease —
angiography versus pulse generated run-off

T. O’Brien, H. G. Thomas, A. Crow and P. Lamont
Oxford Regional Vascular Unit and Department of
Radiology, John Radcliffe Hospital, Oxford OX3 9DU, UK

Previous angiographic and anatomical studies have
suggested that the peroneal artery is the best preserved of
the calf vessels in peripheral vascular disease and should be
the site of preference for femoro-distal by-pass grafts. Calf
vessel run-off assessed by pulse gen?arated run-off (PGR)
provides a more accurate prediction of graft success or
failure than angiography and may therefore give a better
functional picture of vessel patency than angiography. This
study compares the presence of and degree of preservation
of the three calf vessels in patients with severe peripheral
vascular disease using both intra-arterial digital subtraction
angiography (DSA) and PGR. 34 limbs in patients with
either ischaemic rest pain, ulceration or gangrene were
studied and the results were scored according to the extent
and severity of disease in the peroneal, posterior tibial and
anterior tibial arteries. The peroneal is present, and seen as
the best preserved vessel, on DSA in significantly more
cases than the other vessels. The three vessels are seen more
often and are equally well preserved on PGR. This study
shows that angiography may be misleading because the
more functional PGR studies show no significant differ-
ences in patency or preservation between the three calf
vessels.

Colour duplex, impedance analysis and DSA in
femorodistal vein bypass graft surveillance

D. Glew, *A. H. Davics, R. Parry, *T. R. Magee,

*M. Wyaltt, P. Murphy, *R. N. Baird and *M. Horrocks
Departments of Radiodiagnosis and * Vascular Studies,
Bristol Royal Infirmary, Bristol BS28HW. UK

Graft surveillance has improved rates of graft patency and
limb salvage. A technique of impedance analysis has been
described previously, but ne comparison of colour duplex
scanning, impedance analysis and digital subtraction arteri-
ography (DSA) has been reported. 45 patients have been
followed-up with non-invasive tests at 1 week, 3 months
and 6 months after femorodistal bypass surgery, using
intra-arterial DSA as the gold standard. An impedance
score of > 0.45 was used to identify “‘at risk” grafts, and a
doubling of peak velocity on duplex was used to define a
stenosis, DSA identified nine “at risk” grafts. Eight of these
were identified by impedance analysis and eight by colour
duplex. Mean impedance scores (95% confidence limits)
were 0.39 (0.36-0.42) for the grafis without problems and
0.48 (0.43-0.53) for the *‘at risk™ grafts (p = 0.003, Mann-
Whitney U-test). Colour duplex failed to recognize one

graft “at risk™ from poor run-off, impedance analysis failed
to identify one graft with a retained valve cusp. Impedance
analysis is non-invasive and rapid to perform. As it
compares well with more invasive and time-consuming
tests, we suggest it is the test of choice for graft surveillance.

Intra-arterial femoral studies in anticoagulated patients
using 3 French catheters

C. N. Ludman and J. F. Reidy

Radiology Department, Guy’s Hospital, London SE! 9RT,
UK

Femoral arteriography is contraindicated in patients who
are on anticoagulant therapy. Clotting profiles will there-
fore usually be normalized prior to the procedure. This
sometimes results in complications or delay in the pro-
cedure, and may be hazardous for those patients in whom
anticoagulation is vital. [ntravenous digital angiography is
a safer alternative procedure, however, the images are of
inherently poorer quality and large doses of contrast media
are required. As a result of using 3 F catheters in over 400
patients with peripheral vascular and renovascular disease,
we aimed to study the safety of this technique without
stopping anticoagulant therapy. 11 patients, (INR values of
1.7-3.4, mean 2.4) were studied using a standard 3 F
catheter technique but prolonging post-procedure pressure
haemostatis from the usual § min to 10 min. Studies were
performed on both an in-patient and an outpatient basis
without any complications. That is, there was no prolonga-
tion of hospital stay, no post-procedural bleeding, and only
one very minor haematoma was reported. We conclude
that 3 F catheterization would appear to be safe in patients
who have been anticoagulated within the normal range,
without the need to stop treatment first.

A comparative study of the effects of ionic and non-ionic
contrast media on oxygen desaturation following
intravenous intra-arterial administration

P. 8. Sidhu, J. F. Cockburn, D. A. Nicholson,

A. Kennedy and P. Dawson

Department of Diagnostic Radiology, Hammersmith
Hospital, Du Cane Road, London W12 0HS, UK

Transient oxygen desaturation following conventional
radiographic contrast medium administration has been
shown to occur both with intravenous and intra-arterial
studies. The effects, il any, of the newer non-ionic contrast
agents on oxygen desaturation have not been evaluated. To
determine if non-ionic contrast media administration either
intravenously or intra-arterially results in oxygen desatu-
ration, we prospectively studied 100 patients undergoing
radiological investigations requiring the administration of
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contrast media. These patients were divided into two
groups: one requiring ionic contrast; the other group non-
ionic contrast. Artertal oxygen saturation was monitored
for 3 min prior to, during and then for at least 20 min after
the administration of contrast media. The results from the
two groups will be compared with previous studies and the
effects of the newer non-ionic contrast media on oxygen
desaturation will be presented. The mechanisms of this
phenomenon and its clinical relevance will be discussed.

Inoculation hazards during interventional radiological
procedures

S. Eustace, J. O’Byrne and O. Legge

Radiology Department, Mater Misericordiae Hospital,
Eccles St, Dublin-7. Ireland

An intact barrier between the operator’s hands and the
patient is important to prevent transmission of disease in
either direction. Between 10% to 40% of surgical gloves
develop punctures during general surgical cases. In this
study, we determine if the incidence of glove perforation is
higher during interventionai radiological procedures and
whether there is an indication for double gioving during
specific procedures as recommended in other specialities
(orthopaedics). 150 pairs of gloves were tested. The gloves
tested were Ansell and Regent. The operator, first assistant,
if present, and nurse completed questionnaires that specifi-
cally asked the nature of the operation (instrumentation or
not), whether they were aware. of a perforation and if so,
how it happened. Gloves were tested for holes by inflating
the plove with water and occluding the cuff. The total
perforation rate was 8%, 3% of the gloves had unrecog-
nized perforations. The operator was most at risk of
perforations. Perforations were usually associated with
guide wire studies. Double gloving should be undertaken
during these studies on at-risk patients despite the minimal
loss of manual dexterity.

Embolization of peri-pancreatic visceral artery
pseudo-aneurysms

M. Blomley and J. E. Jackson

Department of Diagnostic Radiology, Hammersmith
Hospital, Du Cane Road, London W{2 0HS, UK

Visceral artery pseudo-aneurysms are uncommon but
potentially fatal lesions which are associated with a mor-
tality of up to 80% depending upon their location. They
most commonly occur secondary to chronic pancreatitis
but may also be associated with trauma, surgery, or infec-
tion. Surgical management of these lesions is associated
with a high mertality particularly when situated around the
pancreatic head. Over the past 6 years we have treated 12
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patients with visceral artery pseudo-aneurysms by trans-
catheter embolization. The pseudo-aneurysm involved the
gastroduodenal artery in eight patients and the splenic
artery, an hepatic artery, the transverse pancreatic artery
and the superior mesenteric artery in one patient each. The
majority of patients presented with gastrointestinal
bleeding. Transcatheter embolization was technically
successful in all patients. Three patients died within a
month of embolization, one following recurrent bleeding
from a second pseudo-ancurysm which was not amenable
to embolization, one from intercurrent cardiac failure and
one from generalized bleeding due to a profound coagulo-
pathy following massive transfusion requirements prior to
embolization. The technique of embolization of visceral
artery pseudo-aneurysms will be discussed.

Approaching and lysing the thrombosed prosthetic graft

P. Guest and T. Buckenham

Department of Diagnostic Radiology, St George's Hospital,
London SWi1700T,. UK

Thrombosed prosthetic grafts continue to be both a clinical
and radiological problem. Surgical management carries its
own significant morbidity. The radiological approach has
traditionally involved diagnostic studies and possibly
thrombolysis with agents such as streptokinase. We treat
all our thrombosed grafts aggressively with direct intra-
thrombus administration of tissue plasminogen activator
(TPA). Direct puncture of the graft and pulsed administra-
tion of the drug facilitaies and accelerates the procedure.
Supplementary angioplasties arc usually required to
prevent rethrombosis. We present the radiological manage-
ment and our own resulis in a series of all patients (23
patients, 30 procedures) presentling with occluded grafts
over a period of | year to our hospital. We discuss the
factors influencing a successful procedure, the problems
encountered and possible ways of overcoming these,

TIPSS: The Edinburgh experience

N. Chalmers, D. N, Redhead and P. C. Hayes

Department of Radiology, The Roval Infirmary of
Edinburgh, Edinburgh EH3 9YW, UK

Transjugular intrahepatic portosystemic shunt (TIPSS) is
a recently described percutaneous technique for portosys-
temic shunting. We have undertaken the procedure in four
patients to date, with success in three. These are patients
with recurrent variceal bleeding not controllable by scler-
otherapy. The technique involves creating a track through
the liver parenchyma between hepatic and portal veins
using a trans-septal needle via a jugular sheath. The track is
dilated with an angioplasty balloon and one or more
metallic stents inserted tc maintain patency. We describe
our experience of the technique, including varicus difficul-
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ties and some modifications. Hepatic vein wedge pressure
measurement following TIPSS has shown a substantial
reduction in portal pressure gradient. One patient, whose
portal pressure gradient prior to TIPSS was 29 mmHg, re-
bled 3 weeks after the procedure and was found to have a
persistently elevated pressure gradient at 19 mmHeg, indi-
cating an inadequate shunt. The shunt was dilated from 8
to 11 mm diameter with a satisfactory result. To date no
other patient has re-bled following successful TIPSS and
none has developed encephalopathy. Widespread adoption
of TIPSS will depend on the leng-term effectiyeness. The
morlality and cost of TIPSS compare favourably with
surgical shunting.

Utility of trans-jugular intrahepatic portosystemic shunting
for treatment of portal hypertension

W. K. Chong, *C. Lind, A. C. Fleischer and M. Mazer
Departments of Radiology and *Gastroenterology,
Vanderbilt University Medical Center, Nashville TN 37232-
2675, USA

Aim: To determine the effectiveness of relieving portal
hypertension by percutaneous transjugular portosystemic

Notes

shunting with an expandable metal stent, and the role of
sonography for shunt evaluation. 13 patients with portal
hypertension and recurrent variceal bleeding were treated
with transjugular intrahepatic portosystemic shunting
(TIPS). A 16G Cooke transjugular liver biopsy needle was
positioned in a hepatic vein and used 1o access the main or
right portal vein. A 1cm Schneider Wallstent was placed
across the track. Pre- and post-procedure colour Doppler
sonography and angiography were performed and portal
pressure measured. Stents were successfully placed in all
but one patient whose portal vein was thrombosed. Scno-
graphy correctly demonstrated shunt patency in 11712
patients. In one patient stent thrombosis was correctly
diagnosed. Mean peak shunt velocily was %0 cm/s {(flow rate
21 ml/s) in eight patients. In two patients with portal or
splenic vein stenosis MPV was 27.5 cm/fs (flow rate 5 ml/s).
Two patients died within 1 month: from variceal bleeding
and from mediastinitis unrelated to the procedure. A fall in
portal pressures and endoscopic evidence of variceal reduc-
tion were scen in the remainder. Their shunts have
remained patent. Early results indicate transjugular porta-
caval shunting effectively relieves symptoms. Colour
Doppler sonography is useful for establishing the integrity
of the portal circulation and confirming shunt patency.
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Orbital tumours in childhood and their differential diagnosis
S. Chapman

Department of Radiclogy, The Children’s Hospital,
Birmingham B16 8ET, UK

Primary malignant tumours of the eye and orbit are rare in
childhood; benign and non-necplastic swellings are more
common and frequently mimic malignant disease. Clinical
presentation is with disturbance of vision, proptosis,
strabismus or buphthalmos. Classifications of diseases at
this site may be based on clinical presentation, age at
presentation or site of involvement. The paper discusses the
radiological appearances of the most common primary
malignant lesions — rhabdomyosarcoma, retinoblastomna
and optic nerve glioma; the most common metastatic
lesions — neuroblastoma and leukaemia; benign lesions —
haemangioma and epidermoid, and non-neoplastic lesions
— cellulitis, pseudotumour, arteriovenous malformations
and bone dysplasias.

Neonatal tumours — antenatal and post-natal diagnosis
I. M. McHugo

Department of Ultrasound, Birmingham Maternity
Hospital, Birmingham B1527TG, UK

Tumours diagnosed within the first month of life are rare
(incidence 1: 12 500-1: 17 300 total births). Less than half
of these are malignant but the type and behaviour of these
tumours are different from those encountered in later child-
hood. The increasing use of ultrasound during the latter
part of pregnancy now means that an increasing number of
these cases are being diagnosed antenatally. Teratomas are
the most frequent neonatal tumours accounting for
between 15-33% of all cases. They are essentially all benign
but prognosis depends on the site. Sof? tissue tumours, both
benign and malignant, are common and together form the
largest group. Fibrous tissue tumours predominate
comprising the fibromatoses (infantile fibromatosis and
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myofibromatosis) and fibrosarcomas. Neuroblastoma is the
commonest malignant tumour in this age group although,
again, prognosis is unusually good. Most neonates with
disseminated disease have Stage IVS disease but many
show spontaneous regression. Leuwkaemia. Acule non-
lymphoblastic leukaemia predominates neonatally. Prog-
nosis is generally poor and leukaemia accounts for the
majority of deaths from neonatal malignancy. Brain
tumours both supra- and infra-territorial are rare tumours.
Examples of cases and the experience gained at Birm-
inghamn Maternity Hospital and Birmingham Children’s
Haspital will be discussed.

The role of radiology in the management of neuroblastoma
C. Dicks-Mireaux

Department of Radiology, The Hospital for Sick Children,
London WCIN 3JH, UK

Neuroblastoma is the most common solid malignant
tumour in children and usually presents before 5 years of
age. The tumour arses from the adrenal gland and the
sympathetic nervous system. 65% of patients have an
abdominal primary and present with an abdominal mass.
The tumour may aiso rise in the chest and pelvis. The role
of radiology i1s to diagnose the primary mass and to define
the stage of disease by demonstrating the extent of the mass
and the presence of metastases. This initial evaluation
includes ultrasound, computerized tomography and mag-
netic resonance imaging. The relative merits of these tech-
niques will be presented. Approximately 70% of children
have metastases, usually to bone and bone marrow. The
role of both *Tc™ MDP bone scanning and iodine-labelled
metaiodobenzyl guanidine scanning will be discussed. The
radiological features of more unusual cases of neuroblas-
toma, such as Stage 45, the opsomyoclonus syndrome and
the vasoactive intestinal peptide secreting form will be
presented. The role of radiology in assessing response to
treatment and recurrence will be discussed.
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The investigation of sinus disease and its infracranial
complications

P. Anslow

Department of Neuroradiclogy, Radcliffe Infirmary, Oxford
OX26HE, UK

Recent advances in endoscopic sinus surgery have called for
an enormous increase in imaging requirements. Coronal
CT scanning is now a mandatory, standard procedure
providing the necessary anatomical and pathological
information for successful surgery to be performed. This
presentation will briefly present some of the common and
important sinus pathologies demonstrated on CT and will
relate these to known sinus physiology. It will then move
an to cover those aspects of anatomy and pathology rele-
vant to the intracranial complications of sinus disease. The
illustrations will demonstrate the ways in which tumour
and infection spread from the skull base into the intra-
cranmial compartments. Whilst CT is the most commonly
used imaging modality, the role of MRI will be discussed.

Subtraction magnetic resonance imaging for tumours of the
skull base and paranasal sinuses

G. A. Lloyd and P. G. Barker

X-ray Department, Royal National Throat, Nose and Far
Hospital, London WCIX 8D A, UK

The subtraction method Ziedses des Plantes has been
applied to gadolinium-enhanced magnetic resonance
imaging (GAMR). Using short acquisition times T7.-
weighted spin echo sequences are made immediately before
and after 10cm® of intravenous gadolinium DTPA. To
avoid moving the patient from the scanning tunnel between
sequences the venipuncture is made into the dorsum of the
foot. 40 patients with histologically verified naso-sinus or
skull base tumours have been investigatéd by this technique
and satisfactory studies obtained on all patients other than
the claustrophobic. The densities recorded on the subtrac-
tion image are dependent upon the blood supply of the
tissues concerned, thus producing a record of their vascu-
larity: in effect a vasculogram. Improved demonstration of

tumour extent was recorded in 85% of patients examined.
Because of their infiltrative nature adenoid cystic carci-
noma is particularly well shown by this technique, as are
nasopharyngeal tumours, glomus tumours and recurrent
naso-ginus tumours. In summary subtraction is mosi
advantageous in situations where the anatomy is complex
as in the skul base, or where normal structures have been
distorted by previous surgery. It provides a more accurate
record of tumour extent than that shown on unsubtracted
GdMR scans.

MR appearances of sknil base lesions

S. Amin and R. Guy

Diagnostic Radiology Department, The Royal Marsden
Hospital, Downs Road, Sutton, Surrey SM25PT, UK

Lesions at the skull base are an impertant cause of mor-
bidity and the extent of involvement of surrounding struc-
tures can be difficult to appreciate on computed
tomography (CT). We have evaluated the role of magnetic
resonance imaging (MRI) in 100 paticnis with suspected
skull base lesions. Clinical presentations included headache,
diplopia, facial pain and cranial nerve palsies. MR images
were oblained at 1.5 T, T-weighted axial and T)-weighted
coronal and sagittal images before and after gadolinium
{Gd)-DTPA enhancement were obtained, with short tau
inversion recovery images in selected cases. The MR images
were evaluated to determine the size, signal characteristics
and involvement of surrounding structures. Comparison
was made with CT where available. Lesions of the skull
bases were demonsirated in 35 cases. The commonest
lesions were metastases, particularly from breast, broncho-
genic and prostatic carcinoma and lymphoma. Other
lesions were myeloma, nasopharyngeal carcinoma,
meningioma, chordoma and chondrosarcoma. The diag-
nosis was confirmed by biopsy or longitudinal follow-up.
MR was of particular value in assessing vascular and
cranial nerve involvement. Bone marrow involvement was
well seen although bony destruction was less easily
evaluated. Gadolinium enhanced images helped to demar-
cate tumour margins and, when they were viewed in
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conjunction with unenhanced images, separation from
surrounding high signal fat was not a problem.

Extension of malignant neoplasms upwards through the
skull base: role of enhanced MRI

D. J. Beale and P. D. Phelps

Department of Radiology, Walsgrave Hospital, Coventry
Cv22DX, UK

The foramen lacerum is bounded by the sphenoid, basi-
occiput and petrous temporal bones. The caretid canal
opens into the postero-lateral side. Formerly bone erosion
in the region of the foramen lacerum was often the only
radiological sign of intracranial extension of a nasopharyn-
geal carcinoma. The onset of cranial nerve lesions will
indicate this intracranial spread which upgrades the staging
to T4 and alters the ficld for radiation therapy. Demonstra-
tion of this extension by imaging helps the assessment
greatly. We studied the role of contrast enhanced magnetic
resonance imaging (MRI) for showing extension of malig-
nant neoplasms arising below the skull base and subse-
quently extending through the area of the foramen lacerum
into the parasellar region. We identified this extension in 11
cases, comprising three nasopharyngeal carcinomas, one
carcinoma of tonsil, three adenoid cystic carcinomas, one
melanoma, one case of lymphoma and two sarcomas. In-
vasion of the cavernous sinus needs to be identified by
careful comparison of pre- and post-contrast scans, if
possible with subtraction. Narrowing of the engulfed
carotid artery was shown in three cases. Pain in the face
was a common symptom from involvement of the tri-
geminal nerve and we would suggest that such persistent
and intractable pain warrants an enhanced MR assessment,
particularly in the coronal plane.

Clinical evaluation of combined MRI, CT and MRA in
skull-base surgery planning

S. E. M. Green, D. L. G. Hill, G. P. Robinson,

1. E. Crossman, T.C.S. Cox, D.J. Hawkes, A.J. Strong,
M. G. Graves, C. F. Ruff and M. J. Gleeson

Departments of Radiological Sciences, Surgery and
Neurology, UMDS, Guy’s Hospital, London SEI 9RT, UK

In our institution patients are routinely imaged using
computed tomography (CT), conventional magnetic reson-
ance imaging (MRI) and sometimes MR angiography in
preparation for skull-base surgery. Recently we have been
using an anatomical landmark based registration technique
to produce three-dimensional (3D) combined multimodal
datasets. We are undertaking a clinical evaluation to deter-
mine whether appropriate displays of these combined data-
sets provide the surgeon with useful additional information
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compared with conventicnal viewing. We present the
results of two experiments. The first was a retrospective
evaluation of two-dimensional shices incorporating MR and
CT information. The surgeon who had performed the
operation identified key questions which he had needed 1o
answer from the images, such as extent of pathology and
best surgical approach. Independent surgeons and a neuro-
radiologist were then asked to answer these questions from
conventional viewing of the MR and CT films, then to view
the combined images and document any change to, or
increase in confidence in their answers. In the second
experiment, pseudo 3D displays were generated from the
combined “datasets using volume rendering techniques.
Surgeons were asked to assess whether these displays
(which included MR, CT and MR angiograms) provided
an improved means of visualizing the 3D relationship
between anatomical structures compared with multislice
displays.

Benign and malignant enlargement of the pterygo-
masseteric muscle complex

P. Set, J. M. Somers, P. D. Britton and C. E. L. Freer
Department of Diagnostic Radiology, Addenbrooke’s
Hospital, Hills Road, Cambridge CB2 200, UK

The masseter and pterygeid muscles comprise the major
muscles of mastication. Isolated enlargement of these
muscles is rare and is most frequently caused by benign
masseter hypertrophy (BMH). Less frequently enlargement
may be due to neoplastic or inflammatory processes. We
present seven cases of unilateral enlargement of the ptery-
goid and/or masseter muscles. Two cases are of haem-
angioma and two of rhabdomyosarcoma. One case of
BMH is presented and two cases of leukaemic infiltration
of the masseter, mimicking BMH. The latter entity has, to
our knowledge, not been described previously. The use of
computed tomegraphy in the differential diagnosis is
emphasized and other rare differential diagnoses are
discussed.

The basal turn of the cochlea

P. D. Phelps and A. Duncan

Depariment of Radiology, Walsgrave Hospital, Coventry
CV22DX, UK

The coils of the cochlea are now demonstrated readily by
thin section high resolution computed tomography (CT) in
the axial plane. This assessment has now become important
in severely deaf patients whe are candidates for cochlear
implant surgery. The commonest abnormality shown in
these cases is post-meningitic or tympanogenic labyrinthitis
ossificans which can obstruct the passage of the electrode.
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Severe olosclerosis can cause a similar problem. Congenital
deformities of the labyrinth are rarely suitable for implan-
fation, but the procedure may be indicated for the true
Mondini deformity; implantation is contraindicated for
severe dysplasia of the cochlea and for the recently
described variety of X-linked deafness with deficient bone
at the fundus of the internal auditory meatus. Recent
studies in the USA have shown that thin section 3DFT
magnetic resonance imaging {MRI) can give spatiai resolu-
tion comparable with CT as well as showing some soft
tissue detail especially afier gadolinium enhancement. We
have used these techniques to study the cochlea both in
normal subjects and in patients with severe cochlear type
deafness, including candidates for cochlear implant surgery.
We found that although MRI can suggest inflammation of
the nerves and membraneous labyrinth or fibrosis in the
cochlear coils, it has little value for patient management at
present.

The parotid node — a pitfall in diagnosis?

M. J. Bradley, 5. Ward and P. G. McAndrew
Department of Medical Imaging and Medical Physics,
Rotherham District General Hospital, Rotherham
S602UD, UK

Ultrasound is being increasingly used in the detection and
localization of the parotid gland tumour. In our experience
it is a highly sensitive technique to demonstrate the tumour
and may often show multiple lesions net detected with
other imaging even in the contra-lateral asymptomatic
gland. However, the parotid gland lymph nodes may
appear ultrasonically similar to the tumour. It is important
to identify these as lymph nodes il pessible to avoid an
overestimation of tumour extent and a false positive diag-
nosis for malignancy as thesc nodes are commonly seen in
simple head and neck inflammatory conditions. This paper
describes the usual sonographic characteristics and distri-
bution of the parotid lymph nodes to aid the sonologist in
the differentiation of the nodes from the parotid tumour
and the aetiology of the abnormal nodes is discussed.

Salivary gland scintigraphy — a suitable substitute for
sialography?

W. J. Pilbrow, S. M. Brownless, J.I. Cawood, A. Dynes,
J. D. Hughes and H. R. Stockdale

Department of Radiology, Countess of Chester Hospiral,
Chester, Cheshire CH2 1BQ, UK

The paper describes the use of salivary gland scintigraphy
to investigate patienis presenting with a variety of salivary
gland symptoms/signs. A total of 72 patients was examined
over a § year period, the vast majority referred from an oral

and maxillo-facial surgeon. The patients were split into the
following groups. (a) cerrelative sialography: 32 patients
who presented with 7 sialadenitis 7 duct blockage problem;
a further eight patients were examined following unsuc-
cessful sialography. (b) 7 Sjogrens: 15 patients had scinti-
graphy alone as part of the investigation of xerostomia
and/or xerophthalmia. In this group a correlation is made
with the clinical/biochemical findings. (c) Scintigraphy
alone: seven patients had scintigraphy alone, e.g. following
refusal to have sialography, duct trauma, etc. (d) Normal
scintigraphy and sialography: 10 patients had both normal
scintigraphy and sialography despite presenting with sali-
vary gland symptomatology. The series does not describe
the use of scintigraphy to investigate possible salivary gland
tumours but discusses the contribution to the functional/
secretory aspects in assessing salivary pland disease. The
conclusion reached is that scintigraphy is an accurate study
of the accumulation/secretory aspect of the four main
glands and might be considered as a substitute for sialo-
graphy as the initial study, e.g. if sialography is technically
difficult or the functional aspect is considered the most
important. Sialography is still essential 1o demonstrate the
anatomical detail of the duct system.

CT in diagnosis of naso-pharyngeal carcinoma {(NPC)
H.-J. Maurer and A. B. J. Jeet
Department of Radiology, University Hospital, Kuala
Lumpur 59100, West Malavsia

Nasopharyngeal carcinoma (NPC) is frequently found in
the South Chinese population and in Chinese living in
South-East Asia and other parts of the world; men are
more frequently affected than women (PRASAD). There-
fore, all patients suffering “‘colds™ or other symptoms of the
naso-pharyngeal region for a long period, especially if they
are resistant to therapy, or patients showing enlarged neck
lymph nodes should be carefully investigated with respect
to NPC. After clinical examination computed tomography
(CT) should be the first imaging procedure used. In our
experience this has been done using a bolus injection (50 ml
i.c.m.) followed by a dynamic scan (50 ml i.c.m. 1 2ml/s)
Advanced cases do not cause problems as lymph node
metastases of the neck are mostly palpable. The problem is
that early NPC is at times difficult to separate from its
surrounding area and this cannot be shown in a very early
stage. CT is very important in controlling chemotherapy. In
addition, in advanced stages an isotope bone scan is per-
formed to exclude bone metastases. Conclusion: CT is a
very useful imaging method for detecting NPC as well as
looking for the effects of therapy on follow-up. Compared
with ultrasound, bone invasion can be shown by CT.
However, in the future MRI will probably replace CT.
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Diagnostic — therapeutic possibilities of interventional
sonography on pathologic processes of the neck

A. Medeva, P. Nedev, A. Hilendarov and E. Simova
Department of Radiology, Medical University “I. P.
Faviov”, Plovdic 4000, Bulgaria

The study reveals the current possibilities of interventional
sonography concerning benign and malignant processes of
the neck, divided into two groups: (1) engaging the thyroid
gland, and (2) not engaging the thyroid gland. The authors
present the results of 102 diagnostic fine-needle biopsies of
solid formations and diagnostic-therapeutic fine-needle
punctures of liquid collections, both made under ultra-
sound control. Improvements and modifications of the
classic method are offered, including: (1) volumetric evalua-
tion of the findings prior to, during and after the invasive
manipulation; (2} automatic aspiration applied to liquid
collections and very dense processes; (3} a modification of
the ultrafine needle ““Chiba™ and (4) a device for the
conventional linear transducer, used for narrowing the
ultrasound (US) beam. The results received when using the
above mentioned improvements and modifications are
compared with those from the classic US method. The
authors conclude that the new modified method increases
the diagnostic possibilities and enriches the therapeutic
effects.
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The ultrasonic appearances of normal vocal cords
J. C. Hacking, M. L. Harries and J. Tudor
Departments of Radielogy and Otolaryngology,
Addenbrooke's Hospital, Cambridge CB2 200, UK

There is much current research in laryngology with the
appearance of voice clinics and the development of new
phonosurgical techniques. Mirror examination with a
protruded tongue and extended vocal cords does not pive
an accurale view of the cords in their normal position for
voice production. New techniques such as endoscopic video
straboscopy can achieve this but is expensive and not
widely available. Little investigation has so far been per-
formed on the ultrasonic appearances of the vocal cords.
Using a 7.5 MHz linear array transducer, we examined the
cords of adult males, adult females and pubertal boys. In
all cases the cords were identified with clear delineation of
both the membranous and cartilaginous components.
Movement in respiration and vocalization can be observed
and recorded for assessment and documentation. Measure-
ments of the separate components can be obtained and
these correspond to accepted anatomical values. This work
demonstates that uitrasound can be applied to the evalua-
tion of normal vocal cords. It is particularly useful in the
demonstration of movement and previously undescribed
changes with growth and development of the pubertal
larynx. Further work on research into changes in the male
larynx at puberty and on pathological conditions is
envisaged.
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Reappraisal of risks to the patient in diagnostic radiology
P. J. Roberts

Medical Physics Department, Southampton General
Hospital, Southampton, UK

Even before the Adrian Committee report was published in
1966 there was a consuming interest in radiation doses to
patients. 25 vyears later, the questions being asked on
patient dose and risk can be answered with slightly more
confidence but almost as much uncertainty. Allowing for
the variability in the human race, there are still orders-of-
magnitude differences in the doses delivered within a hospi-
tal as well as between hospitals for the same radiological
examination. Causes of differences and systems to reduce
these can be audited, and action taken leading to a reduc-
tion in risk to the patient. In the light of the new recom-
mendations from the International Commission for
Radiolegical Protection (ICRP), the effective dose equiva-
lent values received by diagnostic radiology patients have
been reduced. However, the overall risk has increased as
the risks of radiation have been re-evaluated upwards. The
question of accepiability of risks should be considered by
all referring clinicians and especially by those clinically
directing radiation exposures. Patient groups particularly at
risk are children and perhaps young adults in that the
expression of a cancer is more likely in the potential life-
years remaining.

The dilemma of leakage radiation — how much should we
accept?

H. M. Morgan and 8. 8. Lillicrap

Wessex Regional Medical Physics Service, Royal United
Hospital, Bath B41 3NG, UK

The IEC working party is considering proposals to increase
the allowable leakage radiation through beam limiting
devices, particularly as the area shielded by beam limiting
devices increases. The pressures for this anise from the need
to contain equipment costs and to limit the weight of
electron applicators. This paper examines the risks asso-
ciated with radiation treatment, from megavoltage X rays

and electrons, for tissue in the radiation beam but outside
the treatment volume, and for tissue irradiated by leakage
and scattered radiation only. Measurements have been made
of the absorbed dose arising from both leakage and scat-
tered radiation for different field geometries. The risk to
tissue adjacent to the treatment volume has been calculated
using ICRP Publication 60 (1990), which gives the best
estimates to date of mortality risks associated with irradia-
tion of different organs. This risk is compared with that due
to leakage radiation alone. Except for one or two field
geometries the risk from leakage radiation is small
compared with the overall risk. The case for increasing the
allowable leakage radiation is discussed.

Direct measurement of the radiation doses to relations of
nuclear medicine outpatients

L. K. Harding, A. P. Mills, A. B. Mostafa, N. B. Smith,
A. MNotghi and W. H. Thomson

Department of Physics and Nuclear Medicine, Dudley
Road Hospital, Birmingham BI§ 7QH, UK

We have made direct measurements of radiation dose to
relatives of patients who have had bone scans (measured
over 24 h), or have been treated with "'l for thyrotoxicosis
{measured 2-3 days). Pocket dosemeters were i1ssued to
family members of the patient, and so as not to cause
concern the digital readout was masked. At night they were
asked to place them under the pillow. The maximum
recorded radiation dose in 24 h to the relative of a patient
having a bone scan was 19 uSv {# = 22). From the area
under the activity time curves, based on ICRP 53, the
maximum dose to the relative of a *Tc¢® patient is calcu-
lated as 5 times this figure (for RBC cardiac study). In the
case of patients treated with radioiodine {# =35) the
measured fipures ranged from 7 to 37 pSv over 2-3 days in
four of the patients, with corresponding figures corrected
using the time activity curve, of 31127 uSv. One relative
showed a figure approximately 10 times this and the case is
being investigated in more detail. Radiation doses 1o
relatives following ®Te™ radiopharmaceuticals are small,
compared with the annual dose limits for the general public
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proposed by ICRP. For radioiodine, figures are an order of
magnitude higher.

Practical application of ICRP Publication 60 dose
quantities to personal monitoring of staff who wear
protective aprons

I R. Gill

Health and Safety Executive, Technology and Health
Sciences Division, Magdalen House, Bootle, Merseyside
L203QZ, UK

The problem of how to undertake personal dosimetry for
staff who wear protective aprons in diagnostic X-ray
departments has for many years caused considerabie
debate. When the 1977 recommendations of ICRP intro-
duced the concept of cffective dose equivalent, a simple
formula was derived to estimate this quantity from
measurements made on the body beneath the apron and on
the collar or forehead. The issue of new recommendations
by ICRP in Publication 60 has brought with it the new
quantities equivalent dose and effective dose. If and when
these recommendations are introduced into radiation
protection practice in Great Britain, there will again be a
need to estimate the dose quantities for staff who wear
protective aprons. This paper will re-examine the earlier
formula, taking into account the new tissue-weighting
factors of ICRP Publication 60, and will recommend a
simple approach to personal dosimetry when the new quan-
tities are adopted.

Radiation beam alignment at the chest-wall in
mammography

A. G. Brennan and C. H. Johnson

North Western Medical Physics Department, Christie
Hospital, Manchester M209BX, UK

National and IPSM standards specify that the radiation
beam alignment with the edge of the cassette at the chest-
wall should be coincident to within ¢ to +3 mm. Unfortu-
nately, measurement methods and tolerances are not speci-
fied and, in our experience, many X-ray units have poor
alignment due to design limitations and poor servicing. We
have developed a test tool that can be used to measure
alignment to an accuracy of +£0.5mm and a measurement
procedure that gives clear unequivocal highly reproducible
results. Results will be presented that specify the extent of
the alignment problem, that illustrate the design of the test
tool, the measurement method and that also support our
proposal that the present limiting value (0 to +3mm)
should be changed (to +2 to +5mm).
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Comparison of high and low kVp techniques for PA chest
radiographs

K. E. Goldstone and J. P. Wade

Radiation Protection Service, Addenbrooke’'s Hospital,
Hills Road, Cambridge CB2 20Q, UK

As part of a patient dose measurement programme,
running in the East Anglian Region since Autumn 1990,
measurements on posterc-anterior (PA) chest X rays were
carried out. Results showed, that, in general, entrance doses
given during high kVp chest X rays were higher than those
at low kVps; t:urlilermore all those departments which
exceeded the National Radioclogical Protection Board
guidelines on entrance doses were using the high kVp
technique. The implications for effective dose to the patient
are addressed. Reasons for the increased skin dose were
investigated and a study has been made into ways of
reducing the doses. Priorities have been assessed for the
various methods of dose reduction. The differences in
image quality for the different techniques are briefly con-
sidered particularly bearing in mind dose differences.

Patient dose measurement and reduction — a collaborative
experience in East Anglia

K. E. Goldstone and J. P. Wade

Radiation Protection Service, Addenbrovke's Hospital,
Hills Road, Cambridge CB2 2QQ, UK

In Regulation 4 of the lonizing Radiation (Protection of
Persons undergoing Medical Examination or Treatment)
Regulations 1988 there is a requirement to ensure that the
dose of ionizing radiation to the patient is as low as
reasonably practicable to achieve the required diagnostic
purpose. Furthermore Health Authorities in collaboration
with clinicians have been encouraged to formulate a
strategy for dose reduction (HC(89)18). In order to achieve
these objectives 1t is necessary for X-ray departments to be
awarc of the patient doses being given using the depart-
ment’s current techniques and equipment. Areas where
dose reduction is required can then be identified, prioritics
assessed and action evaluated. In East Anglia a programme
has been in operation for over 15 months to measure skin
entrance doses to patients undergoing four common diag-
nostic investigations. Measurements have been made on
over 1000 patients X rayed in over 30 departments (in the
public and private sector). The success of the programme
has been dependent on the close collaboration between the
Regional Radiation Protection Service and the X-ray
depariments. Organization of the survey will be described
and results presented. Changes made, as a result of un-
necessarily high doses being detected, will be evaluated and
their cost effectiveness discussed. Proposals will be made
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(including resource implications) for the running of the
programme as an integral part of a department’s guality
assurance programme.

Validation of software designed to calculate patient
entrance exposures in diignostic radiology

C. L. Skinner, E. A. Mumcuoglu and 8. C. Klevenhagen
Department of Medical Physics, The Royal London
Hospital, Whitechapel, London EI 1BB, UK

In order to regulate patient doses in diagnostic radiology, it
has been recommended that periodic measurements of
patient entrance skin dose are made, so as to make com-
parisons with previous results and national norms. Regula-
tions recommend that exposure factors are inserted in the
patient’s record following an examination. A number of
software packages have been developed that calculate
entrance exposures from these factors. We have acquired
and evaluated one such package, RADCOMP. This
software employs an analytic function which can be scaled
to calculate free air entrance exposures for a particular
X-ray set. Physical verification of the package was accom-
plished by performing exposure measurements using a
research X-ray set and a secondary standard ionization
chamber at a vanety of kilovoltages and filtrations. These
measurements were compared with those calculated using
RADCOMP. Resuits showed that when using a single
calibration point for scaling, 94% of RADCOMP readings
fell.within 3 5D of the measured readings, with 53% falling
within one standard deviation. Comparisons were also
made between RADCOMP data and patient thermolumi-
nescent dosimetry measurements for several X-ray units.
Problems were encountered in obtaining the information
necessary for the software on machines where automatic
exposure control was in regular use.

A portable system for measuring area kerma product
during fluorescopic examinations

U. Reynolds, A. Cotterill and M. Fitzgerald
Medical Physics Department. St George's Hospital,
Blackshaw Road, Tooting, London SWI17 0QL, UK

This portable system has been developed as part ol a
Department of Health funded project to install a BS5750
quality system within a diagnostic radiology department.
The measurement system consists of a PTW - M2
Diamentor connected to a portable PC, all mounted onto a
small trolley. A transmission ionization chamber is fitted
onto the LBD of an X-ray tube, permanently or tempor-
arily, then examinations may be monitored as required. The
whole system can be operated easily and quickly by the
radiographer present during the examination. The
computer automatically logs the area kerma product

(AKP) readings from the Diamentor and prompts for other
input data such as examination, patient size/sex, radiolo-
gist, numbers and sizes of films and kVp set. Data are filed
and later transferred to a database for analysis. Thus
patient exposures may be monitored throughout the hospi-
tal without incurring the cost of permanent instaliations.
All types of examinations may be sampled and, where
possible, AKP and energy imparted measurements may be
compared within the hospital and with respect to national
guidelines. Graphical analysis of exposure/time data
collected during the examination may alsc be helpful in the
training of radiologists.

Radiation dose to the breast from screening mammography
in the West Midlands

M. A. Whall and E. A. McNeil

Regional Radiation Physics and Protection Service, Queen
Elizabeth Medical Centre, Edghaston, Birmingham
BiI52TH, UK

Foliowing an assessmenl of dose to the breast in terms of
mean glandular dose (MGD) for each mammography unit
involved in the Breast Screening Programme, an evaluation
of the average dose received by the screened population was
made. It was found that the average compressed breast
thickness for these women was 5.5+ 1.3 cm and the corre-
sponding MGD approximately 60 70% greater than the
value obtained using the standard breast thickness of
4.5cm at 28kV. Additional measurements have been
carried out to determine: {1) how the exposure values in
milliamperes obtained under AEC conditions at 28 kV over
the range of breast thicknesses compared with the milli-
ampere values obtained for different thicknesses of perspex
phantom and (2) the effect of varying the selected kilo-
voltage on the dose to the breast. Separate assessments
of MGD were made at 30kV and 26 kV, for systems where
these are used routinely. Use of a palladium or rhodium
filter has been considered for thicker breasts. Acceptable
image quality (Pritchard standards) has been obtained
using a 25 micron palladium filter with a molybdenum
targel, giving an MGD approximately 60% less than the
molybdenum target/molybdenum filtration combination.
Further assessments of image quality are to be carried out.

Patient doses received using digital subtraction angiography
and Puck serial film changer

H. R. Steele and D. H. Temperton

Department of Medical Physics and Biomedical
Engineering, Queen Elizabeth Medical Centre, Birmingham
BiI52TH, UK

The use of digital subtraction angiography (DSA) and a
Puck serial film changer as a diagnostic tool for the visuali-
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zation of blood vessels throughout the body is now widely
accepted. A typical examination involves both fluoroscopy
and a large number of muliiple images taken at different
projections and over different regions of the body. The
exposure factors used are selected automatically. The dose
to different patients may vary enormously but the
complexity of the procedure also makes dose measurement
difficult. Patient doses received during such examinations
were assessed in order to calculate the risk of developing
fatal cancers. The effective dose equivalent {EDE) was
estimated using both a Diamentor to record the area-
exposure product and lithium borate thermoluminescent
dosemeters to measure the entrance surface (skin) doses.
Carotid, femoral, renal and hepatic angiograms were
studied. EDEs ranged from 0.6 mSv (femoral) to 44 mSv
(hepatic). With an associated risk factor of 5 x 10 28v ! for
developing fatal cancer a dose of 44 mSv would carry a risk
of 2.2x 10 *. Such examinations therefore need to be care-
fully justified.

Assessment of organ radiation dose and associated risk for
digital femoral arteriography

*I. A. Castellano, J. G. McNeill, *N. C. Thorp,

*D, R. Dance and M. J. Raphael

Department of Vascular Radiology, The Royal Brompton,
National Heart and Lung Hospital, London SW36NT, and
*Physics Department, The Royal Marsden Hospital,
London SW361J, UK

The RCR/NRPB Joint Working Party Report Dose Reduc-
tion in Diagnostic Radiology indicates the nced to assess
patient dose for investigations undertaken with- ionizing
radiation. At present no published data are available for
the dose delivered during digital femoral arteriography, and
as this investigation accounts for 85% of the annual work-
load of the department, it was deemed necessary to make
an assessment of radiation dose. Bilateral femoral arterio-
graphy was undertaken on 20 patients, using a filmless 1024
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matrix digital image acquisition system with a discrete
stepping tubestand and 40 cm image intensifier. A protocol
of manual patient/tubestand positioning under fluoroscopic
control and automatic stepping digital acquisition was
followed. Skin entry doses were measured with a diamentor
for each stage of the procedure, and the total gonad dose
was assessed with thermoluminescent dosemeters. Conven-
tional methods are supplemented with Monte Carlo simula-
tions to calculate organ doses from the diamentor results.
Surface doses to the pelvis and legs are presented with
assessments of gonad and red bone marrow dose. However,
there are inherent problems associated with the calculations
and these are discussed. Additionally, the associated risk is
evaluated with respect to the potential hazards of peri-
pheral vascular disease.

Radiation doses during cardiac catheterization

C. Reek, M. Dunn and R. Keal

Radiology Department, Groby Road Hospital, Leicester
LE39QE, UK

In recent years there has been increasing concern about the
use of ionizing radiation for diagnostic purposes. In parti-
cular, there is concern over those procedures which give a
high radiation dose to the patient and which may be
repeated on several occasions. Cardiac catheterization is
one such procedure. Following the installation of a new
catheter room in June 1990 complete with a Diamentor, we
have been able to measure the radiation doses to patients
undergoing cardiac catheterization and, in conjunction with
thermoluminescent dosemeter measurements from the skin
of some patients, we have calculated whole body dose
equivalents for the different investigations performed
during cardiac catheterization. We have also undertaken a
review of operator technigues which were thought likely to
relate to patient dose. We present the results of this audit
and discuss its possible implications.
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Doppler ultrasound flow measurement in the assessment of
arteriovenous access for haemodiatysis

1. E. Stutley, *D. A. Christopher, *P. N. Burns,

*F.S. Foster, A. M. Arenson, 1C. Saiphoo and

M. Manuel

Departments of Diagnostic Radiology, *Medical Biophysics
and tNephrology, University of Toronto and Sunnybrook
Health Science Centre, Toronto, Ontario M4N 3NS5,
Canada

Effective haemodialysis requires adequate blood flow rates
in the access fistula. We describe a prospective study of 27
patients with forearm arteriovenous access in which we
used two Doppler ultrasound techniques to measure volu-
metric flow rate. A new Deppler method in which colour
M-mode is used to estimate velocity profiles was compared
with the conventional duplex technique. Measurements of
fistula flow rate were correlated with clinical measures of
dialysis efficiency, including recirculation rates and urea
kinetics. All measurements were made within 4 days of each
other. 13 patients had Brescia-Cimino (B-C) fistulas, 12
loop saphenous vein grafts (SVG), and two straight SVGs.
Graft age was 1-60 months. We find that volume flow rates
by the colour M-mode technique correlate linearly with
those of conventional pulsed Doppler. The latter show
higher flow rates than colour M-mode, an error we attri-
bute to partial insonation. Saphenous vein loop grafts have
higher flow than either the B-C fistulas or straight SVGs.
There is no correlation between dialysis venous pressure
and fistula flow. The high volumetric flow rates of normally
functioning fistulac are consistently associated with low
recirculation rates. Technical factors in both Doppler
methods have a critical effect on reproducibility. Sources of
error in flow estimation in these vessels will be discussed.
We conclude that with careful technique, it is possible to
use this colour Doppler method to measure volumetric fow
rate in access fistulae.

Colour M-mode  Puised Doppler

Loop SVG
B-C, Straight SVG

190--1200 ml/min  500-1840 mi/min
60-325 ml/min 100-760 ml/min

Colour flow mapping: does variance correspond to
turbulence?

G. M. Baxter and J. F. Polak

Department of Radiology, Brigham and Women's Hospital,
Boston, Massachusetts 02113, USA

Turbulent flow is known 1o occur in association with high
grade carotid stenosis and causes spectral broadening and
fluttering in the Doppler spectral waveform distal to the
stenosis. Variance mapping on the colour Doppler flow
image has been proposed as a means of documenting its
presence. We prospectively evaluated this hypothesis by
studying 15 patients with high grade ( > 50%) stenotic
lesions in the internal carotid artery. In ali 15 cases, the site
of increased variance on the colour Doppler map corres-
ponded to the point of maximum velocity, In 10 cases of
greater than 75% stenosis, the point of aliasing on the
traditional colour Doppler map corresponded to the site of
maximal variance. In five patients with stenoses between
50-75% diameter narrowing, the PRF was purposely
decreased to induce aliasing. This resulted in the develop-
ment of an abnormal variance map at the site of aliasing. In
all 15 stenoses, the site of maximum turbulence, defined as
fluitering in the Doppler spectral waveform, was not
apparent on the variance map. We conclude that the vari-
ance map reflects spectral broadening and is more likely to
occur at the site of aliasing. Tt does not necessarily depict
turbulent flow.

A simple device to demonstate heating patterns in pulsed
Doppler ultrasound beams

H. C. Strarritt, F. A. Duck and S. Stoker

Medical Physics Department, Royal United Hospital, Bath
BAI3ING, UK

A simple and novel method of visualizing heating patterns
generated in acoustic beams is presenied. Heating was
produced in a plastic layer, approximately 1.0 mm thick,
placed in a beam at right angles to the direction of propa-
gation. A thin liquid crystal layer was spray-painted onto
the distal side of the plastic, which underwent temperature-
dependent colour changes in the range 25.7°C to 42.3°C.
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This technique was used to produce cross-sectional thermal
images in the field of a pulsed Doppler beam at different
depths and under different equipment set-up conditions,
The effect of varying the location of the range gate on the
thermal profile was investigated.

Transcutaneous Doppler unitrasound imaging of the internal
mammary arteries

N. Pugh, S. Barnard and A.J. Bryan

Departments of Bioengineering and Cardiac Surgery,
University Hospital of Wales, Cardiff CF44XW, UK

32 adult patients admitted for elective cardiac surgery (26
males, age range 43-72 years}) underwent pre-operative
transcutaneous imaging of left and right internal mammary
arteries (IMA) using a 7.5 MHz colour flow duplex
scanper. The left internal mammary artery was satisfac-
torily visualized in all patients (mean diameter 2.2 +
0.3mm, peak systolic velocity 76.4 + 23.4cm/fs) with a
calculated mean flow of 43 + 16.7ml/min (range
21-90 ml/min). The right internal mammary artery was
visualized satisfactorily in 91% of subjects (mean diameter
2.4 + 0.4 mm, peak systolic velocity 72.7 + 23.1 cmy/s) with
a mean calculated flow of 41 + 16.7ml/min (range
20-80 ml/min). Doppler velocity prefiles were similar to
those seen in other peripheral arteries and there was no
difference in measured variables between internal mam-
mary arteries. Intraoperative free flow measurements were
made in 13 patients with a measured mean flow of
69ml/min {(range 36-140ml/min). Intraoperative flows
correlated poorly with calculated pre-operative flows (r =
0.1). Post-operative imaging of IMA grafts was attempted
in six patients and satisfactory Doppler signals were
obtained in four patients. These showed reduced peak
systolic frequency and increased peak diastolic frequency
compared to pre-operalive measurements indicating
increased diastolic blood flow. Duplex scanning provides a
method of evaluating the intérnal mammary arlery pre-
operatively. Pre-operative flow measurements did not
correlate with intraoperative measurements. Changes in the
Doppler waveforms after grafting indicates that flow
paiterns adapt to the coronary vascular bed supplied.

Colour Doppler studies of axillary nodes in patients with
breast cancer

J. Walsh, *). M. Dixon, tD. Paterson and *U. Chetty
Department of Radiplogy and University Departments of
*Surgery and tPathology, Roval Infirmary of Edinburgh,
Edinburgh EH39YW, UK

As malignant tumours increase in size they characteristi-
cally stimulate growth of new blood vessels by secretion of
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angionesis factor. Colour Doppler maps blood flow over an
area of an ultrasound image and allows assessment of
blood flow in and arcund lower axillary nodes. In the
present study a positive scan was recorded if any clear
colour Doppler signals were seen in or adjacent to axillary
nodes visualized on ultrasound. 51 patients with 52 breast
cancers have undergone an axillary colour Doppler scan
and axillary nodes have been assessed histologically in 48 of
these axillae. The resulis are shown below. The sensitivity
of colour Doppler for axillary node involvement is 75%,
with a specificity of 96%, a positive predictive value of 94%
and a negative predictive value of 84%. These results are
significantly better than those obtained by other non-opera-
tive techniques of axillary staging. The high level of speci-
ficity of colour Doppler for axillary node involvement
suggests that this technique merits further investigation.

Number with

Histology Total positive scan
Axillary Involved 20 15
Nodes Not involved 28 1
Not known 3 0

* Two of five with negative scans had primary tumours
which were negative on colour Doppler.

Colour and duplex Doppler in the diagnosis of hepatic
venous outflow obstruction

M. A. Collins, J. F. C. Olliff and §. P. Olliff
Department of Diagnostic X-ray, Queen Elizabeth
Hospital, Birmingham B152TH, UK

We have assessed the role of duplex and colour flow
Doppler in the diagnosis of hepatic venous outfiow
obstruction in nine patients with suspecied Budd Chiari
syndrome and tour patients with hepatic vein thrombosis
following liver iransplantation. All nine patients with
suspected Budd Chiari had hepatic venography. Colour
flow appearance correlated well with venography in eight.
In one patient severe stenosis at the hepatic vein/IVC
junction was missed by celour flow although duplex
Doppler was grossly abnormal. In another patient there
was colour flow in all major hepatic veins but abnormal
duplex Doppler. Hepatic venography was normal but the
patient deteriorated. Colour flow signals remained normal
though the duplex signals deteriorated. At post mortem
small vessel veno-occlusive disease was diagnosed. In four
children following liver transplantation there was no flow
within the hepatic vein (cut down liver). This was
confirmed in each case by surgery. In conclusion colour
flow correlates well with venographic appearance but the
duplex venous waveform and the junction of the hepatic
veins with the 1VC must be carefully assessed.
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Colour Doppler ultrasound in suspected scaphoid fracture
— the way forward

D. A. Nicholson, *D. W. Hodgkinson, P. Hughes and
M. Shendan

Departments of Radiology and * Accident and Emergency,
Hope Hospital, Eceles Old Road, Salford, Manchester
M6 8HD, UK

The common clinical problem of the correct management
for patients with suspected scaphoid fracture in the pre-
sence of normal carpal radiography remains unglear. The
radial artery lies in close proximity to the scaphoid bone
and its displacement may be the result of soft tissue trauma
or haemarthrosis/efiusion due to fracture. Both the radial
artery and carpal bone contours are visible vsing ultra-
sound but conspicuity of the artery is considerably
improved with colour Doppler. We have been measuring
the scaphoid-radial artery distance in all patients with
suspected scaphoid fracture, using the normal wrist as a
control. All patients had standard radiography and were
followed up to resolution of clinical symptoms. To date 64
patients have been scanned. A large variation in the normal
scaphoid-radial artery distance (range 1.0-4.9 mm, mean
2.6 mm) was seen. The results were therefore analysed as a
ratio of the symptomatic to asymptomatic sides. 20 of the
64 patients had ratios > 0.33, 1t of these proved to have
fractures. Of the 44 with a ratio < 0.33, none proved to
have fractures. The use of this method is a very sensitive
{100%) predictor of scaphoid fracture. Although the ratio
may be increased in soft tissue injuries (specificity = 83%),
no false negatives have been seen. The routine use of
Doppler uvltrasound would significantly reduce the number
of patients inappropriately immobilized in plaster casts.

Doppler pressure | time estimation of valve area following
percutaneous mitral bailoon valvotomy

R. L. Parry, *T. MacConnell and R. P.H. Wilde
Departmenis of Radiology and *Cardiology, Bristol Royal
Infirmary, Bristol BS2 8HW, UK

Since its introduction into Doppler echocardiography the
term mitral valve area = 220/pressure 4 time has been
widely used to determine the severity of mitral stenosis. We
have used Doppler derived pressure } time measurements
to determine miiral valve areas before and after percuta-
neous mitral balloon valvotomy in 40 patients. Whilst
almost ail patients showed significant clinical improvement
this improvement did not always correlate well with an
increase in valve area measured by the pressure § time. The
concept basic to the acceptance of the } time measurement
has been that the flow through the mitral valve depends
only on left atrial pressure and valve area. We feel the
sudden alteration in the compliance ratios between the left

atrium and left ventricle and the decompressive effect of the
transatrial septal puncture may also affect transmitral flow.
We call into question the accuracy of the pressure 1 time
measurement following percutaneous mitral balloon
valvotomy,

Prediction of vesicoureteric reflux in children using colour
Doppler imaging

S. Sukumar and B. Wilsen

Department of Radiology, Royal Manchester Children's
Hospital, Pendlebury M27 I|HA, UK

This is a prospective study of 25 patients referred for
micturating cystourethrography (MCUG) for various uri-
nary tract symptoms. Children with known anatomical
deformity were excluded from the study. Colour Doppler
imaging was used to visualize the ureteric jets and to locate
the ureteric orifice by defining the point of origin of the jets.
The distance of the ureteric orifice from the midpoint of the
posterior wall (MLOD) and from the lateral angle of the
bladder wall on the same side (LWOD) could then be
measured. The measurements were compared with the
results of MCUG performed on the same day. We found
the refluxing ureters had a smaller LWOD than non-
refluxing ureters and the difference was statistically signifi-
cant (p < 0.001). Refluxing ureters also had a higher
MLOD and the difference was not statistically significant
{p =0.09). A distance of < 8 mm included all the refluxers
and 36% of non-refluxers. We conclude that the more
laterally positioned the ureteric orifice the more likely it is
to reflux. The LWOQD is a better reading and we discuss the
superiority of this over MLOD. This method may be useful
for predicting which children with a urinary tract infection
would benefit from MCUG,

Ultrasound diagnosis of Peyronie’s disease in impotence
U. Patel, Z. Amin, E. Friedman, *S.J. Hampson,

tR. Kirby and W. R. Lees

Departments of Radiology and Urology (*The Middlesex
Hospital, 1St Bartholomew’s Hospital), The Middlesex
Hospital, London WIN8AA, UK

A total of 281 patients (aged 28-74, mean 57 years) with
erectile failure (EF) underwent colour Doppler and duplex
ultrasound imaging (CDI), following intracorporeal papa-
verine. After achieving a Grade 2 or 3 erection visual
inspection and palpation revealed plagues and/or constric-
tion or deformity of the penis in 55 (20%) cases. 10 (4%)
were known to have Peyronie’s plaques prior to referral. Of
these 55 patients, ultrasound showed focal echogenic
plaques in {4 (25%) and diffuse thickening of the tunica
albuginea or corpus spongiosum in 41 {(75%). CDI diag-

Congress 143




WEDNESDAY

nosed arteriogenic EF in 20 (36%) of these patients, venous
leak in 10 (18%), arterial and venous in three (5%), and a
normal response in 23 (41%). In 11 (20%) patients (seven
with arteriogenic EF and four with venous leak) the plaque
was seen to be affecting vessels. Conclusion: We believe that
the diffuse thickening is a form of Peyronie’s disease which
is only recognized after pharmacolegical induction of
penile erection. Patients with EF who also have Peyronie’s
disease commonly have a vasculogenic cause for their EF
(59%).

Colour Doppler imaging and prostatic disease

I. M. G. Kelly, W. R. Lees and D. Rickards
Department of Radiology, Middlesex Hospital, Mortimer
Street, London WIN8AA, UK

Objective: To study colour Doppler imaging (CDI) in the
normal and diseased prostate. To correlate with conven-
tional sonographic appearances (TRUS) and biopsy proven
pathology. Methods and materials: 318 patients were exam-
ined using prototype CDI software with a transverse axial
transrectal probe for the Acuson 128. Focal and general-
1zed increases in CDI intensity were graded on a scale of 0-
3. 100 biopsies were taken. Reswlts: 132 had normal TRUS
and CDI. 71 out of 91 cases of BPH had normal and 3 out
of 91 significantly increased CDI. 36 out of 40 cases of
prostatitis had increased CDI, 12 confined to the central
zone (CZ), nine to the peripheral zone (PZ) and 19 out of
40 had a diffuse distribution. 42 out of 55 biopsy-proven
carcinomas had increased CDI of grade 2 or more. !l
cancers had normal CDI; five had had radiotherapy, two
were microfoci from reference biopsy sites. Increased CDI
was confined to the PZ in all but two where it was diffuse.
One case of cancer was diagnosed by CDMI alone. Conelu-
sion: There is generally no increase in CDI in BPH.
Increased CDI in prostatitis was generally less than that
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seen in cancer and had a CZ or diffuse distribution.
Increased CDI in cancer is seen in the PZ. CDI helps
discriminate benign from malignant nodules and improves
the specificity of conventional TRUS appearances.

Colour Doppler imaging in the investigation of impotence
Z. Amin, U. Patel, E. Friedman, *S. J. Hampson,

1R. Kirby and W. R. Lees

Departments of Radiology and Urology (*The Middlesex
Hospital, TSt Bartholomew’s Hospital), The Middlesex
Hospital, London WiIN 8AA, UK

Colour Doppler and duplex ultrasound (CDI) was per-
formed following intracorporeal papaverine on 220 patients
(mean age 66 years) with erectile failure (EF). 154 (70%)
patients were found to have an organic cause for their EF
on CDI. Arteriogenic EF was diagnosed in 85 (39%)
patients when the maximum systolic velocity, V_,, <
35cmy/s. Five patients had a ¥_,, > 35cm/s without a full
erection, and seven patients with a ¥, < 35 cm/s achieved
a full erection, giving this criterion a sensitivity of 94% and
specificity of 85%. All patients with a systolic rise time
{delta T) > 0.1 s had arteriogenic EF, making this a very
useful parameter indicating proximal stenosis. Venous leak
was diagnosed in 69 (31%) patients, when the end diastolic

velocity, ¥V, > 7cm/s for at least Smin and V_, >

30 cm/s. Using cavernosomeiry and cavernosography as a
gold standard in 48 patients, CDI had a sensitivity of 94%
and specificity of 69%. Frequent measurements from both
cavernosal arteries are required as the peak ¥, occurred
between | and 18 min (mean 7 min), and marked asym-
metry of flow alicred the diagnosis in 20 (9%) patients.
Conclusion: Papaverine stimulated CDI is simple and
provides helpful diagnostic information in the majority of
patients with EF.
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Spiral versus conventional dynamic CT: a randomized trial
J. C. Hacking and A. K. Dixon

Department of Radiology and the University Department of
Radiology, Addenbrooke’s Hospital, Cambridge CB2 200,
UK

Spiral volumetric computed tomography (5VCT) has been
predicted to improve vascular and organ enhancement with
little effect on image quality. To investigate this, we studied
100 patients referred for CT where we would normally have
performed dynamic incremental computed tomography
(DICT). Patients were randomiy allocated to undergo
either DICT or SVCT. The resulting images were analysed

for overall diagnostic quality, degree of enhancement and.

extent of artefacts associated with the technique. No statis-
tically significant difference in overall image quality
between SVCT and DICT was found, except for hepatic
studies where the quality was significantly worse on SVCT
{(r <005 due to the low milliamperes permissible.
Enhancement was better with SVCT, although only in the
thorax {p < 0.01) and for the group as a whole (p < 0.01)
did this improvement reach significance. There was no
significant difference in the extent of artefacts observed. All
examination acquisition times were shorter using SVCT.
The benefits of SVCT include the absolute contiguity of the
reconsiructed images and the ability to obtain many images
at peak contrast enhancement. We have confirmed the
latter effect. We are now also satisfied that there is no
appreciable loss of image quality except where large
volumes of solid tissue are examined.

Congenital abnormalities of the interior vena cava:
diagnosis by computed tomography

D. 1. Boxer, J. Danin and A, Al-Kutoubi

Department of Diagnostic Radiology, S5t Mary's Hospital,
Praed Sireet, London W2 INY, UK

Congenital abnormalities of the inferior vena cava (IVC)
and its tributaries are not uncommeoen. They may have
important clinical consequences, complicating surgery and
.the interventional treatment of venous thrombo-embolic

disease. These abnormalities may be simply diagnosed by
computed tomography (CT) scanning of the abdomen,
however, if their true nature is not appreciated they may
provide a diagnostic pitfall by simulating para-aocrtic
lymphadenopathy or other retroperitoneal disease. The
commest abnormalities are double IVC, left-sided IVC,
retrocaval ureter and retroaortic left renal vein. We demon-
strate how these and other congenital abnormalities of the
IVC may be diagnosed by CT scanning and illustrate how
they may simulate pathology.

Computed tomography of the abdominal wall

R. FitzGerald and *R. H. Grace

Departments of Radiology and *Surgery. New Cross
Hospital, Wolverhampton WVI0 IQP, UK

Computed tomography (CT) demonstrates the abdominal
wall very well. Examples are shown of neoplastic, inflam-
matory, infective, vascular haemorrhagic and traumatic
conditions of the abdominal wall imaged with CT. Its role
in patients with abdominal wall hernia and ileostomy is
illustrated. Pitfalls in interpreting abdominal wall CT, e.g.
post-operative changes, are dealt with. [ts limitation as well
as its advantages are also addressed.

Optimum dose of non-ionic contrast media in abdominal
and pelvic CT

K. Choji, M. Fyjita, M. Chen, G. Irie and S. J. Golding
Department of Radiology, Hokkaido University Hospital,
Sappare 060, Japan

In order to determine the optimal amount of non-ionic
contrast media (NICM) in intravenously enhanced
computed tomography (CECT) in adult and paediatric
liver, para-aorta and pelvis, extent of enhancement was
assessed and analysed in relation to amount of NICM
(iohexol or iopamidol) administered and conditions of
CECT including the amount of iodine contained in NICM
administered per body weight (I-dose/BW). Numbers of
CECTs3 analysed were from 48 to 56 in adults and 16 to 33
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in paediatrics. Contrast between the landmarking vessels
and adjacent tissues including tumours or swollen lymph
nodes was evaluated and categorized as “‘good”, “fair” and
“poor”. Discriminant analysis was applied to the results of
the assessment, in which the criterion variable was the
categorized contrast evaluation; the explanatory variables
were age {8 months—80 years), body weight (2.9-75kg), 1-

Notes
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dose/BW (0.1-2.3 gl/kg) and time-lapse from the adminis-
tration of NICM to the scanning of the examination site. A
standard of the minimum [-dose/BW for 50% of cases or
more to achieve “good” contrast by cach site of examina-
tion ranging from 0.6 to 1.9 kgl/kg according to the body
weighi was established, of which detailed figures will be
discussed.
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Mammography in the assessment of response to treatment
i patients with large primary breast cancer

E. C. Moskovic, *J. L. Mansi, C. Murch, F. K. Cheah,
D. M. King and 1. E. Smith

Departments of Radiology and *Medical Oncology|Breast
Unit, Roval Marsden Hospital, Futham Read, London
SW3eJJ, UK

Recenily, treatment of large primary breast cancer has
altered, with a trend toward initial management by chemo-
therapy or hormone therapy rather than immediate mastec-
tomy. This allows tumour response io an individual
therapy to be evaluated and if unsatisfactory, changed.
Clinical examination to assess such response is essential,
but the role of mammography in providing a more objec-
tive parameter for monitoring change is unclear. In order to
determine the value of mammography in this group of
patients, the sequential mammograms of 47 patients {(age
range 24 -84 years) undergoing primary medical treatment
for locally advanced breast cancer at this institution were
reviewed and compared with the findings at clinical assess-
ment. 26 patients underwent endocrine therapy and 21
chemotherapy. All had more than two mammograms which
were reviewed blindly by two independent radiclogists.
Response to treatment was recorded using WHO defini-
tions (NC, PR, CR, PD) by both evaluation modalities.
Overall comparisen of clinical examination with mamme-
graphy showed agreement in 38 cases (81%) and disagree-
ment in nine (19%). Agreement in type of response but not
its degree was found in 21 cases (45%). The results suggest
that whilst in the majority of cases mammography is a
useful adjunct to clinical examination in monitoring
response to treatment for locally advanced breast cancer, it
does not provide a *“gold standard” and the search for
alternative modalities of assessment should continue.

Interval cancers in the breast screening programme
B. E. Nathan

Breast Screening Unif, Edgware General Hospital,
Edgware, Middlesex HA8 0AD, UK

In the prevalent round of breast screening in the North-
west Thames Region, some 60000 women have been

screened and 340 women with breast cancer diagnosed.
These have included 12 women whose initial screening
mammograms were passed as normal and who presented
within 12 months of this negative screen with carcinoma of
the breast, The clinical data of these women and their
mammograms have been reviewed and the findings
analysed. An attempt is made to assess which cancers were
missed rather than true interval cancers and which might
have been diagnosed had clinical examination been part of
the original screening process. Two of the 12 mammograms
were thought to be abnormal on review and three of the 12
malignancies might have been diagnosed had clinical exam-
ination been carried out at the time of the initial screen.
The value of double reading the mammograms is discussed
and quality assurance guidelines presented to ensure as
many interval cancers as possible are reported back to the
screening centres.

The indeterminate breast mass. Does gadolinium-enhanced
MRI have a role?

P. F. Hickman, M. R. Moore and B.J. Shepstone
Department of Radiology, John Radcliffe Hospital,
University of Oxford, Oxford OX26HE, UK

Difficulty in mammographic and clinical differentiation of
scar tissue from carcinoma is an increasing problem, owing
to more conservative breasi surgery. We used magnetic
resonance imaging (MRI} to examine 22 women who
presented with a mass which was indeterminate on clinical
and/or mammographic examination. MR! was performed
prior to biopsy. Surface coil axial 7,- and sagittal 7.-
weighted images were obtained initially. Dynamic enhance-
ment following intravenous gadolinium DTPA (Magnevist)
injection was then assessed at 20 s intervals for 8 min using
a T -weighted gradient echo sequence. A post-contrast T-
weighted sequence was performed. Fat suppression images
were obtained in two patients and were more sensitive in
lesion detection. The dynamic gradient echo sequence was
the most useful sequence in predicting tissue character. All
carcinomas enhanced significantly, defined as > 100% of
the original mean signal intensity. Areas of scar showed
either no enhancement or enhancement < 32%. These
initial results suggest that contrast-enhanced MRI has a
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role in the assessment of the indeterminate breast mass.
Further assessment of fat suppression sequences is
required.

Digital mammography: evaluation of digitizers

D. H. Davies

Department of Physics, The Royal Marsden Hospital,
London SW36JJ, UK

At the present time the resolution achievable using
computed radiography systems is insufficient, and to study
the potential of the computer interpretation of digital
mammoegrams, it is necessary to use digitized conventional
films. In this paper we present a method to evaluate the
technical performance of three film digitizers. These are
being assessed as possible methods for obtaining digital
mammograms for a national data-base. The digitizers
investigated are a scanning microdensitometer, a laser scan-
ning digitizer and a CCD camera. Each has a high resotu-
tion sampling pixel size (50 microns or less) and is capable
of digitizing to a grey level of at least 8 bits over the
complete range of diffuse optical densities (0-3) typically
found in a mammogram. The digitizers have been
compared by measuring the modulation transfer function,
noise and linearity of each system. The results demonstrate
the importance of considering all these aspects of perform-
ance when choosing a digitizer.

Computer detection of soft tissue masses in digital
mammograms: anfomatic region segmentation

D. H. Davies and D. R. Dance

Depariment of Physics, The Roval Marsden Hospital,
London SW36JJ, UK

The automatic location of suspicious areas in digital
mammograms is difficult for a number of reasons. There is
sometimes very little contrast between a tumour area and
its background in the image. Tumours can have fuzzy
edges, can be very small and are sometimes obscured by
normal anatomical structure. A radiologist uses the anato-
mical symmetry of a pair of normal breasts as one of his
many tests for locating suspicious areas in mammograms.
In this paper we describe a method for unsupervised
segmentation of equivalent regions in a pair of breasts.
These regions can then be used to check for asymmetry
between breasts. The first stage in the regional segmen-
tation process is the development of & clustering procedure
based on textural and spatial features sampled from a
training set of pairs of mammograms. The resulting clusters
are used by a weighted minimum distance classifier to
partition any given pair of mammograms into regions with
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similar properties. Results for a test set of 50 patients are
presented and it is shown that the algorithm is successful in
separating the images into regions of axillary tail, regions
radiographically very dense with structure and regions
corresponding to adipose tissue. This is the initial step in
the development of a system which will locate and classify
soft tissuc masses by comparing left and right breast
images.

Ultrasound demonsiration of small cancers detected by
mammographic screening

A. J. Potterton and D. ], Peakman

Breast Screening and Assessment Centre, Queen Elizabeth
Hospital, Gateshead, Tyne and Wear NE96SX, UK

Previous studies have found ultrasound unreliable in the
demonstration of small breast cancers (lesions measuring
10mm or less). As a result, ultrasound has not gained wide
acceptance as a method for assessing small, screen-detected
lesions. In this centre, ultrasound is considered to be a
useful meodality for imaging small cancers found at
screening. The visualization of these lesions has often been
aided by combined mammography and ultrasound — a
recently described technique developed in our umnit. The
mammographic and ultrasound appearances of 80 small
cancers have been retrospectively analysed. Ultrasound
demonstrated the vast majonity of small cancers which
presented as a mass on mammeography. Cases showing only
microcalcification on the mammogram were much less
frequently demonstrated. Detailed results are discussed. We
believe that ultrasound has an important role in the assess-
ment of small breast cancers.

Colour flow characteristics of benign and malignant breast
lesions

M. McNicholas, J. Miller, E. McDermott, P. Mercer,

N. O’Higgins and D. MacErlean

Departments of Radiology and Surgery, St Vincent's
Hospital, Dublin 4, Ireland

Malignant tutnours stimulate the growth of new vessels by
a process known as neovascularization. The vessels have
abnormal flow patterns and high velocity signals. These
abnormal vessels are detectable using colour flow Doppler
ulirasound. Early reports have indicated that malignant
lesions of the breast may be distinguished from benign
lesions by visualization of abnormal vessels in and around
the lesions. Spectral pattern analysis of the vessels identified
on colour ultrascund may show typical features in malig-
nant lesions. We have studied 150 women of all ages with a
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variety of breast lesions, using colour flow Doppler. We some carcinomas show no abnormal wvessels, and large
have correlated the histological analysis of the breast benign lesions may also show abnormal flow. Colour ultra-
lesions with the vascularity and flow characteristics seen on  sound is very useful in the analysis of certain breast lumps,
colour ultrasound. We have found that certain malignant but a normal study must be interpreted in the clinical
lesions have typical “malignant” circulation. However, context.
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CT dosimetry: the joule in the crown of medical imaging
B. F. Wall

Radiological Measurements Department, NRPB, Chilton,
Didcot, Oxfordshire, UK

Computed tomography {(CT) is the crowning triumph of
medical imaging technology in the excellence of the images
and the speed of their acquisition, but it still delivers
radiation energy to patients in doses that are large in
comparison to those from conventional X-ray examina-
tions. The undoubted benefits of improved diagnostic capa-
bility are achieved at the cost of increased radiation risks.
Not all referring clinicians or radiologists are aware of this
or of the fact that CT examinations now contribute as
much as 20% of the collective dose to the population from
all medical and dental X-rays. To make sensible dose
comparisons, CT exposures should be expressed in a form
that can be related to the potential radiation risks [or the
patient. Dosimetry methods have been developed at NRPB
which allow the derivation of doses to radiosensitive organs
from a simple dose measurement on the axis of rotation of
the CT scanner. These methods, based on computer simula-
tion of CT examinations on a geometric anthropomorphic
phantom, are outlined. Results of a national survey
showing the magnitudes of, and variations in, effective
doses delivered by different CT facilities are presented. The
variations are appreciable, and with effective doses for
routing body scans exceeding 20 mSv (0.02 J/kg) at some
facilities, the need for regular dose monitoring and control
is evident.

The radiation burden of patients undergoing percutaneous
transluminal coronary angioplasty

R. J. Chambers, P. L. Pattee and P. C. Johns

Cardiac X-ray, Ottawa Heart Institute, Ottawa Civic
Hospital, University of Qttawa, Ottawa, Ontario K1Y 4E9,
Canada

The first large-scale estimate of radiation dose and asso-

ciated stochastic risks surrounding the use of percutaneous
transluminal coronary angioplasty (PTCA) was under-
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taken. Retrospectively, 2063 PTCA cases from 1987-1989
at the Ottawa Heart Institute were analysed. Skin entrance
dose, individual and collective effective dose equivalent
(EDE) were caiculated. A subgroup of 311 patients who
had multiple (3, 4 or 5) PTCAs was selected for a worst
case analysis. Estimated skin doses are higher than in any
other report and make PTCA the producer of the largest
X-ray dose of any procedure in diagnostic or interventional
radiology. Some skin doses are of an order considered to be
near the skin erythema dose. We conclude that for the
average patient this study justifies the curreni practice of
PTCA. However, cumulative radiation burden should be
monitored in patients under age 40 cspecially in young
women where the risk of radiation-induced detriment to the
breast or lung may be significant, We propose that a
longitudinal epidemiological study be carried out on the
cohort of women in this study.

CTDI; confusion and clarification

S. Edyvean, M. A, Lewis and J. F. Carden

Department of Health CT Assessment Group (ImPACT),
Medical Physics and Bivengineering, St George's Hospital,
London SWI7 0QT, UK

The Department of Health Computerized Tomography
Assessment group (ImPACT) perform dose measurements
for type tests which are an adapted form of the computer-
ized tomography dose index (CTDI1). The CTDI is the most
widely used dose parameter for X-ray CT specification,
having its origins in early CT dosimetry papers. Since then,
the definition has evolved in various forms, leading to
confusion over its application. One particular adaptation of
the CTDI has been adopted for use by the Food and Drugs
Administration (FDA) in the USA, and as a consequence
many CT manufacturers quote it in their technical litera-
ture. This paper describes the differences between the
various definitions of the CTDI and examines different
approaches to its measurement. Comparisons between the
FDA and ImPACT versions of the CTDI are illustrated by
means of data from a number of scanners. The practical
application of CTDI measurements to acceptance testing
and quality assurance is also discussed.
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The use of lithium fluoride and lithium borate in CT
dosimetry

M. A. Lewis, J. F. Carden and 8. Edyvean

Department of Health CT Assessment Group (ImPACT),
Medical Physics and Bioengineering, St George's Hospital,
London SW17 0QT, UK

Lithium fluoride (LiF) and lithium borate (Li,B,O,) are two
thermoluminescent (TL) materials suitable for use in
patient dosimetry. Until recently lithium fluoride was the
material of choice as it was more readily availabie in a
reliable form. Lithium borate however has an energy
response which more closely corresponds to_that of soft
tissue and is therefore now sometimes favoured, parti-
cularly at diagnostic X-ray energy levels. In the energy
range 30-100 keV there is a variation of 30% in the ratio of
mass energy absorption coefficients of lithium fluoride to
soft tissue, whereas for lithium borate this ratio remains
close to unity. Because the effective X-ray energy of a CT
scanner in the patient/phantom is usually not known, the
use of lithium fluoride can lead to significant errors in
absolute dose estimates. The disadvantage of lithium borate
is that with most TL dosimetry readers it demonstrates a
lower sensitivity than lithium fluoride. This paper presents
measurements of the effective X-ray energies encountered
in CT examinations and discusses the errors that can be
introduced by the use of lithium fuoride. Comparisons are
made with results obtained using lithium borate, indicating
the optimum choice of dosimeter for this application.

Increased accuracy of CT dose profile measurement by the
use of film

J. F. Carden. M. A. Lewis and S. Edyvean

Department of Health CT Assessment Group {ImPACT).
Medical Physics and Bioengineering. St George's Hospital,
London SW17 0QT, UK

In order to ensure the accuracy of the slice collimation of a
CT scanner, it is important to be able to make accurate
measurements of the dose distribution in the direction
perpendicular to the scan plane. Thermoluminescent dosi-
metry (TLD}) is currently used to measure dose profiles, but
with many scanners now able to achieve slice widths down
to 1 mm, this method is severely limited in terms of accu-
racy and spatial resolution. These problems can be con-

siderably reduced by replacing the TLD with a sheet of
envelope-wrapped film. An optical density profile is
obtained using a scanning densitometer. Because of the
non-linearity of the film’s dose response, the width of the
density profile differs slightly from the width of the corre-
sponding dose profile. However, measurements carried out
on a number of different scanners using a range of expo-
sures and slice widths have shown that the full-width half-
maximum {FWHM) of the dose profile may be derived
directly from the FWHM of the density profile by the
application of a simple numerical factor. Dose profiles
accurate to within 0.2 mm may be achieved by this means,
whereas TLD measurements are limited by the 0.9 mm
thickness of each chip. Improvements in speed and con-
venience are also obtained.

Assessment of entrance doses received by patients
undergoing lateral lumbar spine examinations

D. E. Peach and D. H. Temperton

Regional Radiation Physics and Protection Service,
Department of Medical Physics, Queen Elizabeth Medical
Centre, Birmingham BI5 2TB, UK

Entrance surface doses to male patients were evaluated for
lateral fumbar spine examinations in a sample of 11 hospi-
tals within the West Midlands Region. Doses were
evaluated using lithium borate thermoluminescent dose-
meters placed on the patients’ skin. The mean dose was
29.0mGy (range 3.4 77.0mGy, SD = 18mGy, n=43)
for a mean patient weight of 70 kg (range 48-110 kg). This
compares with the NRPB 1985 national survey: mean dose
= 252mGy (range 2.4 73.8 mGy, SD = 13.0mGy, n=
185) for a mean patient weight of 73 kg (range 46114 kg),
For patient weights up to 30 kg, three hospitals gave doses
exceeding the CEC guideline level of 30 mGy. Reasons for
this included low film sereen speed, filtration, kVp and
small focus skin distance. Following the pilot study the
procedure has been incorporated into the RRPPS routine
survey of 67 hospitals and extended to cover thoracic spine,
skull, pelvis and abdomen examinations. In addition to
thermoluminescent dosimetry measurements, doses are
calculated based on the exposure factors supplied by radio-
graphic stafl and technical data obtained during radiation
surveys of the X-ray equipment.
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