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Engineering, University of Aberdeen, Foresterhill,

The application of MRI to monitoring brain function
|Invited Review|

G M Bydder and J V Hajnal

The Robert Steiner MR Unit, Royal Postgradudate
Medical School, Hammersmith Hospital, Du Cane
Road, London, UK

Much interest surrounds the use of magnetic resonance
(MR} imaging for functional neuroimaging and the
technique may lead to a new era in neurosciences |
research. However, the observed eflects are small and
require subtraction and/or statistical analysis of baseline
and activated images for their rccognition. Movement
of the subject between the acquisition of these two
images may be correlated with the stimulus and can
result in signal changes that are highly localized and
closely resemble those generally attributed to brain
activation. Movement of only a fraction of a millimetre
may produce significant artefact. Physical restraint of

the subject’s head of conventional type reduces motion
but does not conirol it to submillimetre level. Post-
processing schemes for the correction of effects resuiting |

from motion involves realignment of images to a frac-

tion of a voxel. Special care is required in performing !
this in order to avoid corrupting the pixel intensity data .
and thercby producing spurious effects. Progress in
characterizing and controiling these problems with the
activation experiment will be reviewed.

Imaging free radicals by EPRI and PEDRI [Invited
Review|

D J Lurie, M A Foster, R § Partridge and 1 Seimenis
Department of Bio-Medical Physics and Bio-
Aberdeen ABY 22D, UK

Free radicals are defined as molecules with one or more

- these parts exhibit greater intensity in the final image.

involved in normal metabolism, and changes in their
concentrations in the body have been associated with
the pathogenesis of many discases, including cancer,
inflammatory disease, heart discase and many others.
Methods of imaging free radicals in the body are there-
fore of great potential use in biology and medicine. As
well as imaging these endogenous free radicals, it is
possible to consider the imaging of exogenous, stable
free radicals which might be injected as ‘‘contrast
agents”, perhaps targeted to specific areas. Free radicals
can be detected directly by electron paramagnetic reson-
ance (EPR), a magnetic resonance experiment on the
molecule’s unpaired electron. Several research groups
are currently developing EPR imaging (EPRI); the tech- |
niques used are similar to those developed for NMR
imaging, but EPRI is rather more difficult to implement
because of the very broad EPR resonances and, in
particular, requires the use of very strong magnetic field
gradients. In Aberdeen we have developed an alterna-
tive method of imaging free radicals, based on a com-
bination of EPR and standard NMR imaging. We call
the technique proton electron double resonance imaging
(PEDRI): an NMR image is collected in the usual way
while the EPR resonance of the free radical is irradiated.
The Overhauser effect causes an increase in NMR signal
from regions of the sample containing free radicals, and

Both EPRI and PEDRI have been used to image the
distribution of exogenous free radicals in small animals,
and work is underway to apply both techniques to the
imaging of naturally occurring free radicals. We are
currently constructing a whole-body PEDRI imager for
imaging free radicals in larger animals and, potentially,
humans. This paper will review recent developments in
both EPRI and PEDRI.
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The clinical application and utility of infrared as a
means of monitoring the human brain |Invited Review]
'D T Delpy, IS R Arridge, 'M Cope, ‘A Duncan,

'C E Elwell, 'S J Matcher, 'M Schweiger and

'T Whitlock

Departments of 'Medical Physics and Bicengineering
and *Computer Science, University College London,
Shropshire House, Capper Street, London WCIE6JA,
UK

Near infrared (NIR) light in the 700~ 100 nm range will
penetrate tissue to a considerable degree, often enabling
intact organs to be transilluminated, and changes in
light absorption to be continuously monitored at the
bedside. The NIR region contains absorption bands of
clinical interest, in particular those of oxy- and deoxy-
haemoglobin and cytochrome oxidase (the terminal
¢nzyme of the respiratory chain). Measured changes in
light absorption can be converted into corresponding
changes in the concenirations of these compounds if the
optical pathlength of the light in the tussue is known.
Unfortunately, due to the considerable scattering of
light by tissue, this pathlength is not equal to the
geometric spacing between the light input and output
points. However, the pathlength has been measured
using ultrafast laser techniques and, for a piven tissue,
has been shown to be a near constant multiple of the
input-output spacing. MNIR spectrometers are now
commercially available which can provide second by
second monitoring of haemoglobin and cytochrome
concentration changes at the bedside. These have
mainly been applied to the monitoring of cerebral
oxygenation and haemodynamics in the human aduit,
newborn infant, and the human fetus during labour.
Methods have now been developed using the NIR data
to enable cerebral blood flow and blood volume to be
quantitated. Two technical developments of the NIR
technique are now under way. The first is the develop-
ment of a new generation of NTR instruments which can
automatically measure optical pathlength in real time.
The second is the development of software with which
to reconstruct images of tissue oxygenation distribution
from NIR data collected at muitipie sites on the organ
surface. This review will illustrate the range of data that
can be monitored with currently available instrumen-
tation, and outline the developments that are likely to
take place over the next few years.
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! Electrical impedance tomography [Invited Review|

| B H Brown, D C Barber, N D Harris, J M Campbell,
A Morice and R H Smallwood

Department of Medical Physics and Clinical
Engineering. Royal Hallamshire Hospital, Sheffield
Si102JF, UK

Electrical impedance tomography (EIT) is a relatively
new method of producing images of the electrical impe-
dance of tissue. It depends upon applying a ring of
clectrodes to the skin and then making unpedance
measurementis, by first applying low amplitude, high
frequency currents to pairs of electrodes and then
measuring the resulting electrical potentials from the
remaining electrodes. The images which result have
poor spatial resolution but they contain functional
information and are obtained rapidly, without hazard
| and at relatively low cost. The technigue is best at

imaging changes in lissue impedance such as those
l which occur in the lung during respiration and in many
1 organs duning bleod perfusion. A number of possible
clinical applications have been investigated and some of
these are described. This includes imaging of lung venti-
lation and the measurement of both gastric emptying
and motility. EIT is still at the research stage and it can

be expecied that some improvements will be made in '

spatial resolution and the reliability of measurement. A
particularly promising development is that of multifre-

quency EIT which should allow in vive tissue character-

ization to be carried out.
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Magnetic source imaging in healthy subjects and in
neurologic patients [Invited Review|

J P Mikeld

Low Temperature Laboratory, Helsinki University of
Technology, 02150 Espoo, Finland

The anatomic image of the living human brain, obtained

by MRI, can be complemented by positron emission i

tomography (PET) or functional MRI (fMRI) images to
illustrate stimulus- or task-related haemodynamic
changes. These changes are triggered by neural activity,
but the exact relaiion between the two is not clear.
Magnetoencephalography (MEG) allows mapping of
brain ¢lectric currents with good temporal and spatial
resolution, Thousands of nearby neurons, acting synch-
ronously. generate a magnetic field large enough to be
measured outside the head. From the measured field one
can calculate the location of the brain area activated by
sensory stimuli, or producing spontancous brain
activity. The identified sources can be overlaid on 3-
dimensional MR images of individual subjects. MEG
measurements reveal changes in auditory evoked fields
- {AEFs) in stroke. AEFs recover after unilateral deafness
due to aceustic neuroma operation. Instead of
dampening, some somatosensory evoked field (SEF)
deflections are enhanced in multiple sclerosis. In myoc-
lonus epilepsy, giant SEFs are detected. Parkinsonian
tremor dampens spontaneous magnetic activity from the
somatomotor cortex. Besides localizing epileptic
activity, MEG depicts its spread between hemispheres.
Coembining different imaging methods is beneficial in
brain studies. MEG may assist in quantifying the contri-

bution of neural activity to haemodynamic changes seen

in PET and fMRI, which, conversely, may help to
delineate more exactly the magnetic field source areas.
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9.00 -10.2bam
Gastrointestinal Imaging

Ripley Suite

9.00 - 9.25 am

Clinical disorders of gastrointestinal motility

|Invited Review)

G W Stevenson

Department of Radiology, McMaster Medical Center,
Hamilton, Ontario L8N 3Z5, Canada

Motility disorders of the alimentrary tract are a
common cause of symptoms, but the symptoms are

. often similar to those of many other conditions. Radio-
 logy 1s vsually helpful in diagnosis, or in raising the
" suspicion of a motility problem that can be character-
. ized by another test. This review will cover oesophageat

problems including reflux and disorders with too much
or too little contractile power; biliary dyskinesia and the

- underlying normal physiology: irntable bowel, hyper-

propuisive and hypeopropulsive disorders of the small
intestine; pseudo-obstruction; and some disorders of
defaecation.
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925 - 933 am

Videofluoroscopy of the denervated stomach: a useful
assessment of gastric emptying [Paper|

'A Quinn, 2J McGrath, 'F Wallis, 'P Smiddy. 'P Freyne
and T Walsh

Departments of 'Diagnastic fmaging and “Surgery. St
James’s Hospital, Dublin 8, Ireland

The post-oesophagectomy patient [requently has problems
due to gastric emptying. Denervaiion of the stomach has a
major role in this regard. We aimed to show, by videofluor-
oscopy of the stomach, that erythromycin can greatly
enhance intrinsic penstalsis in the post-oesophagectomy
stomach. 16 patients were studied, all at least 3 months
after the operation. A group of them had clinically delayed
gastric emptying. Al! patients had videofluoroscopy fasting,
post-prandial and post-erythyromycin. The subsequent
videos were analysed subjectively, and objectively with an
image processing unit. There is a significant delay in gastric
emptying in the post-ocsophagectomy patient. The peri-
staltic waves which occur in the denervated stomach are
greatly enhanced by erythromycin. We find that videofluor-
oscopy is a useful investigation for monitoring gasiric
empiying in poest-oesophagectomy patients. In particular,
the ability of the stomach to empty can be assessed. Eryth-
romycin greatly enhances the intrinsic peristalsis of the
denervated stomach.

9.33 - 941 am

Barivm meal audit: who, why and how good? [Paper]
P A Hulse and D A Nichelson

Department of Radiology, Hope Hospiral, Eccles Old
Road, Salford M68HD, UK

Despite the introduction of open access upper gastrointes-
tinal endoscopy in Salford in April 1993, the number of
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referrals for double contrast barium meals has risen. A
prospective study of 123 consecutive barium meals was
performed. The age and sex of the patients, reason for and
source of referral, and adequacy of the cxamination were
examined. Clinical information from the request card was
compared with that from a patient questionnairc. The
examining radiologist and a consultant gastreenterological
radiologist each scored the examination films with regard
to adequacy of mucosal coating and distension. There was
an even age (15-89) and sex distribution. Less than 1% of
the referrals were from gastroenierological physicians or
surgeons, 34% from other hospital specialists and 63%
from general practitioners, 92% had good, 6% moderate
and 3% poor indications. Request cards agreed with ques-
tionnaires in all but seven cases. 53% of examinations were
performed by trainees and the remainder by a consultant
radiologist, 50% were deomed inadequate, the commonest
reasens being failure to record sufficient images and omit-
ting the use of muscle relaxant. The significance of these
results and implications for improving the service are
discussed.

9.41 — 9.45am

The impact of screening dose in the use of conventional
radiography versus 100 mm photoflucrography in barium
meal examination |Poster|

A S K Dzik-Jurasz and N W Garvie

Medical Imaging Department, Royal London Hospital,
London El 1BB, UK

We determined whai proportion of the total dose delivered
during a barium meal examination is attributable o
screening, and the implications for the use of photofluoro-
graphy as against conventional radiography. A set ol three
thermoluminescent dosemeters (TLDs) were positioned
randomly over a variable thickness of tissue-equivalent
blocks. These were irradiated for different periods of time
to simulate fluoroscopic screening. Separate numbers of
exposures using both imaging methods were carried out to
simulate radiograph or 100 mm film exposure during exam-
ination. Assumptions of screening times and number of
films taken are based on data previously pathered in our
department. Assuming a mean of 8.2 conventional radio-
graphs per barium meal, then 83% of the total dose of an
examination is attributable to screening. With a mean of 18§
images using 100 mm photofluorography, then 69.7% of
the total dose is due to screening. The ratio of doses to
exposures alone for the two methods is 2.25% in favour of
conventional radiography. If the screening dose is added,
this ratio falls to 1.2. 1t is generally assumed that the dose
to the patient is decreascd if photoftuorography is used
rather than conventional radiography in studies of the
upper gastrointestinal tract. Our results suggest that this is

not always the case, added to which most of the dose
received by the patient is due to screening, and an advan-
tage gained by cither methed is negated by the dose
attributable te screening.

9.45 - 9.53 am

The use of water-soluble non-ienic contrast agents for small
howel follow-through examinations |Paper]

J C Jobling, S Halligan and C I Bartram

Department of Radiology, St Mark's Hospital, London
FECIV2PS, UK

Examination of the small bowel with water-soluble contrast
medium is indicated in obstruction, suspected perforation,
or parium intolerance. Examinations between 1987 and
1993 were reviewed. A standard technique was used, with
100 ml of oral iohexol 350 mg ml ' and abdominal radio-
graphs with fluorescopy as required. Radiographic quality,
adequacy of anatomical detail and the presence/site of
pathology were recorded, and correlated with operative
findings/outcome. 32 examinations were performed on 42
patients. The indications were: postoperative obstruction/
prolonged ileus (23 examinations/21 patients), total paren-
teral nutrition ¢13/10), possible perforation/obstruction
(%/8) and barium intolerance (8/4). One patient had two
examinations for different indications. Obstruction was
demonstrated in 12 studies and the site identified radiologi-
cally, confirmed in 6/7 laparotomies. Fistulae were identi-
fied in 11 examinations. and the radiological findings
confirmed in all eight cases where laparotomy was per-
formed. The entire small bowel was examined in 21 patients
(with no history of small bowel resection): good radio-
graphic contrast and demonstration of anatomical features
was obtained to the terminal ileum in 19/26 examinations
{73%). Relatively small volumes of non-ionic contrast
agents have been shown to produce good opacification in
the small bowel, allowing accurate radiological diagnosis in
patients where barium suspensions are contraindicated.

9.53 - 10.01 am

MR imaging of small bowel Crobn’s disease |Paper]

D Walker and R M Blaquiere

Department of Diagnostic Radiology, Southampton General
Hospital. Tremona Road, Southampton SO94XY, UK

We aimed to develop an alternative to repeated small bowel
enteroclysis in the management of paiients with established
Crohn's disease. 500ml of a 50% fat emulsion is given
orally 45 min before scanning and Buscopan 40mg iv
administered immediately before scanning: axial and
coromal T,-weighted images are taken of the whole
abdomen. This technigue has successfully demonstrated the
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small bowel disease in patients with Crohn’s disease. It does
not involve irradiation or intubation and requires only
15 min of scanning time. It has been well tolerated and
patients prefer it to enteroctysis.

10.01 — 16.05 am

Pseodomembranous colitis (PMC): diagnostic sensitivity of
the abdominal plain radiograph [Poster|

G W Boland, M J Lee, A M Cais and P R Muciler
Departmen: of Radiology, Massachusetts General Hospital,
Bostonr MA 02114, USA

PMC is produced by toxigenic strains of Clostridium diffi-
cife with a wide clinical spectrum of disease ranging from
asymptomatic cases to severe colitis, which can be fatal. We
performed a retrospective study to determine the incidence
of plain radiographic abnormalities across the range of
clinical severity, reviewing 152 plain films of the abdomen
(taken within 3 days of PMC diagnosis) from |38 patients
with PMC. Plain film abnormalitics recorded included
small and large bowel ileus, ascites, nodular haustral thick-
ening and toxic megacolon. 48/152 (32%) plain films
demonstrated abnormalities, including colonic ileus 48,152
(32%), small bowel ileus 31/152 (20%), ascites 10/152
{7%), nodular haustral thickening 28/152 (18%) and toxic
megacolon in 10/152 (7%). The distribution of colonic ileus
in the 48 affected patients included: right colon 41/48
(86%), transverse colon 35/48 (72%), left colon 26/48
{55%]). Distribution in 28 patients with podular haustral
ihickening included: right colon 5/28 (18%), iransverse
colon 15/28 (54%), and left colon 14/28 (50%). PMC
produces a wide spectrum of plain radiographic findings
which occurred in 32% of paticnts. Characteristic changes
indicating PMC were demonstrated in only 18%.

10.05 - 10.09 am

An audit of barium enemas in patients over 70 years of ape
— single or double contrast? [Poster|

R S Davies, T A Houghton, H E Lewis-Jones and B E
Eyes

Main X-ray Department, Aintree Hospitals, Rice Lane,
Walton, Liverpool LY IAE, UK

A double-contrast barium enema iechnique is now the
standard method for examinations of the large bowel
However, in elderly patients technical limitations such as
poor retention of barium and air, and patient immobility.
can adversely afiect the quality of images obtained. In such
cases a single-contrast study may provide adequate diag-
nostic information. A retrospective audit of all the enemas
performed in the preceding year was carried out. 35% were
performed on over-70s and 50 of these were analysed by
two radiologists. Scores were assigned for success of bowel
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preparation, distention with air, and detail obtained in each
area of the colon. Then a prospective analysis of 50 enemas
was performed using a double contrast technique in the
under-70s and a single contrast technique in the over-70s.
In the over-70s single contrast studies gave higher overall
scores than double contrast studies, with a more uniform
visualization of the colon, though there was some loss of
the fine mucosal detail in the distal colon. In the elderly it
may be preferable to use a single contrast enema technique,
to produce more uniform visualization of the colon,

10.09 - 10.17 am

A blinded prospective trial of low residue versus normal diet
in preparation for barium enema |Paper|

P G Kember, C § Tweed, K D McBride and M C Collins
Department of Radiology, Royal Hallamshire Hospital,
Sheffield 510 2JF. UK

The aim of this study was to determine whether omission of
low residue diet resulted in poorer preparation for barium
enema. When their appointment was made, 300 consecutive
out-patients were randomly allocated to have Picolax plus
3-day low residue diet, or Picolax alone. Both groups were
matched in age, sex and current medication. The sub-
sequent investigation was assessed blind by a consultant
radiologist and graded for faecal residue, mucosal coating
and diagnostic quality. No statistical difference was found
between the two groups regarding amount of faecal residue,
degree of mucosal coating or diagnostic quality, Disease
distribution was similar in both groups. We conclude that a
3-day low residue diet is unnecessary in the preparation of
patients for barium enema. Patients may simply continue
with their normal diet up to the day before the investigation
and then have standard purgative preparation.

10.17 - 1025 am

Active steps in barium enemas — do we need them? [Paper]
R Fasrow, D A Wallace, A M M Jones and J P Virjee
Radiology Depariment, Bristol Royal Infirmary, Bristol
BS28HW, UK

The 24h morbidity following double contrast barium
enema (DCBE) examinations was ¢xamined to determine
whether an active drainage technique would reduce
patients’ symptoms. 50 patients booked for outpatient
DCBE examinations were randomly allocated to one of the
four groups. Patienis were examined using either CO, or air
as the negative contrast agent; at the end of the procedure
they either had no formal drainage or were actively drained
of gas and barium. Patients were given a questionnaire for
completion 24 h after the DCBE. There was no difference in
age and sex distribution between the groups. The group
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which had received air + passive drainage had significantly
(p < 0.05) higher scores for pain (5.1) and swelling (3.2)
than did the other groups. There was no significant differ-
ence in the pain and swelling scores between the air +
active drainage, CO, + passive drainage and CO, -+ active
drainage groups. Analgesia was most frequently used in the

group which had air + passive drainage. There was no
difference in image quality between the groups. If air 1s to
be used for DCBE, active drainage should be cmployed to
reduce pain and swelling. If CQ, is available, drainage
imparts no additional advantage and can safely be omitted.
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9.00 -10.29 am
Ultrasound

Harewood Suite |

| 9.00 — 9.25am i
| Interventionai ultrasound |Invited Review]

i H Irving \

Department of Radiology, St Jumes's University J

Hospital, Beckett Streer, Leeds LS9 7TF. UK 1

|

|

\

|

Abstract not received

925 - 9.33 am

Infertility: prostate ultrasound and antegrade ejaculatory
ductography in the diagnosis of strictures in the genital
tract [Paper]

[ Rickards

Department of Radiology, The Middlesex Hospital, Londoen
WINSAA, UK

Male infertility due to obstruction to the genital tract can
be treated by surgical means. Precise localization of the
obstructing lesion is needed to determine correct surgical
procedures. Vasography adequately demonstrated the

Congress 8§

proximal gemital tract. bui not the lower genital tract. 1§
men ate reporied with evidence of obsiructive infertihity.
Transrectal ultrasound (TRUS) demonstrated varying
degrees of dilatation of an ejaculatory duct or seminal
vesicle in all patients. Under TRUS control, the tpsilateral
serunal vesicle was punctured perineally. Under TRUS
screening, saline injected into the seminal vesicle could be
seen to distend up the ejaculatory duct and detail the point
of obstruction. Contrast medium was then injected and
spot films taken. In all 16 patients, the exact site of obstruc-
tion was defined, which allowed precise surgical correction.
This simple technique should be considered in those
patients with evidence of obstruction to the lower genital
tract.

9.33 - 9.41 am

Abdominal sonography in the evaluation of patients with
abnormal viscero-atrial situs [Paper|

'K Oleszczuk-Raschke. P A K Sel. 'H J von Lengerke
and 'J Troger

Departmenis of Radiology, 'Minster University, "University
af Cambridge, Addenbrooke’s Haspital, Hills Road,
Cambridee CB2 2Q0. UK, und *Heidelberg University
Haspital

The various terms used to describe abnormal viscero-atrial
situs reflect the complexity surrounding this congenital
malformation of the cardiovascular and abdominal organs.
As visceral malposition and dysmorphia are often asso-
ciated with an indeterminate atrial arrangement, the deter-
mination of abdominal visceral and vascular anatomy
forms an important part of the diagnosis of atrial
isomerism. Real-time sonography with Doppler is well
suited for the evaluation of abdominal visccral and vascular
anatomy in the paediatric age group for several reasons: it
is non-invasive, it poses no radiation risk, examination is
possible without sedation and it is inexpensive. We present
the abdominal ultrasound findings in 14 children with mean
age of 2.5 years (range 4 days—{0 years). We found 10 cases
of left isomerism and four cases of right isomerism. We
review all the imaging techniques used in the evaiuation of
heterotaxy, with emphasis on the role of abdominal ultra-
sound, with pulse and colour Doppler; we present some
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typical and atypical abdominal vascular and wvisceral
anatomy; and demonstrate some features not previously
reported in the radiological literature. This provides a
practical scheme for the radiologist when faced with the
challenging task of cvaluating abdominal visceral situs.

941 — 9.45am

Ultrasound detection of intraperitoneal fluid [Poster|

S Peterson, M Braithwaite, ] McCaig, J Varhese,

M R Rees and S Davies

Depariment of Radiological Science, North Staffordshire
Roval Infirmary, Stoke-on-Trent ST47QB, UK

Abdominal assessment is difficult in unconscious trauma
victims, Diagnostic peritoneal lavage is invasive and non-
specific. Ultrasound is portable, rapid and non-invasive and
can detect and localize intraperitoneal blood, as well as
retroperitoneal collections and in some cases visceral injur-
ies. Patients in chronic renal failure with their first newly
inserted peritoneal dialysis catheter, on the occasion of
their first dialysis, were examined by ultrasound to assess
the sensitivity of the method. Body mass indices (BMI)
(kg *) were assessed where possible to assess the effect of
physique. Ultrasound examinations were performed: (1)
before any fluid had been instilled, (2) after randomization
to instillation of 100 ml or zero ml of dialysate infusion,
and (3) aflter a second randomized instillation. Possible
infusion volumes therefore ranged from 0 to 200 ml. The
results were: no fluid instilled, scan negative: 2 patients;
fluid instilled, scan positive: 5 (mean BMI1 = 29.62 kg-7);
fluid instilled, scan ncgative: 3 (mean BMI = 23.9kg %). All
pre-randomization/pre-infusion  scans were negative; all
positive scans were positive after the first 100 ml; one false
negative scan missed 200 ml. While larger numbers of
subjects are required, ultrasound in slim adults appears 1o
detect small amounts of intraperitoneal fluid and, when
positive, avoids diagnostic peritoneal lavage. Ultrasound is
unreliable in obese patients.

9.45 — 9.4%9 am

Lymph node anatomy [Poster]

'C Metreweli and L Chan

Departments of 'Radiology and ‘Anatomical and Cellular
Pathology, Prince of Wales Hospital, Chinese University of
Hong Kong, Shatin, Hlong Kong

Lymph nodes have a gross histological structure that super-
ficially resembles that of the kidney. There is a cortex and
medulla and central hilar region with arterial and venous
vessels and efferent lymphatic duct. In axilla and inguinal
region there is also abundant hilar (or sinus) fat. This
pattern is occasionally found elsewhere. Ultrasound can

reveal many of these details in vivo. An understanding of
normal appearances and variations with age and site is
essential in order to be able 1o define the abnormal
accurately.

9.49 - 9.53am

Physiological splenomegaly! |Poster|

J D Hunter, 8 V Thorogood, R Uberoi, C Roobottom
and P Dubbins

Imaging Department, Derriford Hospital, Plymouth
PL6SDH, UK

The haematological and haemodynamic consequences of
pregnancy are complex and it might not be surprising to
find a corresponding change in spleen size. The aim of the
study was 1o eslablish values for splenic size in the pregnant
population using ultrasound, and furthermore o determine
the magnitude and time course of any change. We recruited
30 pregnant volunteers, of gestational ages between 12-22
weeks. Their spleens were measured on recruitment and re-
measured at 34-38 weeks. The volunteers had no past
medical history of relevance and these were all normal
singleton pregnancies. Spleen size increased significantly in
63% of our volunteers. In the remaining 27% there was no
change. A significant proportion, 33% overall, had, 1n late
pregnancy, a spleen size that would be considered patho-
logical in the non-pregnant population. In conclusion,
normal pregnancy is a cause of splenomegaly. An awarc-
ness of this phenomencen, which is presumably transient, is
important and it should be borne in mind before necessarily
implicating a second actiology.

9.53 - 9.57am

Ulirasonic assessment of hemidiaphragmatic movement in
acute stroke [Poster]|

J G Houston, A D Morris, K R Lees, | Bone and

N McMillan

Department of Radiology, Western Infirmary, Glasgow
GII6NT, UK

We have recently described and evaluated a technigue using
ultrasound for the assessment of hemidiaphragmatic move-
ment, in particular to define normal ranges of movement of
cach hemidiaphragm. Pneumonia on the hemiparetic side is
a significant cause of morbidity and mortality in acute
stroke. In rehabilitation, exercise endurance and respiratory
function affect the recovery in these patients, and ipsilateral
hemidiaphragmatic paralysis has often been cited as an
underlying aetiological factor. In the early assessment of
this technique, we studied 50 patients presenting with acute
onset of hemiparesis (within 72h}), 25 right and 25 left
middle ccrebral artery (MCA) infarcts, and 50 controls
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matched for age and sex, to determine if there is any
evidence of hemidiaphragmatic paresis in acute stroke. All
patients had chest X-ray, CT brain scan and diaphragmatic
uitrasound. In neither group of hemiparetics was there any
significant evidence of unilateral paresis, although both
showed bilateral reduction in excursion, most marked in
those with a left MCA infarct. In addition. ultrasound was
found to be a simple non-invasive means of quantitatively
assessing hemidiaphragmatic movement in patienis on the
ward.

9.57 - 10,05 am

Transabdominal vitrasonic detection of intraperitoneal
adhesions |Paper]

H D'Costa, C Brown, R Uberoi and P Dubbins
Department of Radiolagy, Derriford Hospital, Pivmouth
PL6SDH, UK

Bowel perforation during laparoscopic surgery is a serious
complication, with bowel adherent to the anterior
abdominal wall from adhesions particularly at risk. It has
been suggested that transabdominal ultrasound can accur-
ately predict the presence of intraperitoneal adhesions. To
evaluate this further we carried out a prospective study in
patients undergoing clective abdominal surgery. Mormai
visceral slide was assessed in 15 healthy volunteers,
followed by a prospective study in 32 patients {0 detect and
categorize adhesions before surgery, Visceral slide during
spontaneous respiration {SRSL), with manuval compression
(MCSL) and exaggerated respiration (ESL) was assessed in
all four quadrants. Volunteers demonstrated > 4 cm slide
with ESL, > 1c¢m mean SRSL and MSL in all quadrants,
Adhesions were found in 34 quadrants in 14 patients at
surgery. Reduced SRSL detected fibrous adhesions in 7/16
quadranis and 2/18 fibrinous adbesions (overall sensitivity
26%, specificity 89%, accuracy 73%). MCSL detected 11/
16 fibrous and 6/18 fibrinous adhesions (overall sensitivity
50%, specificity 75%, accuracy 68%). ESL detected 10/16
fibrous and 4/18 fibrinous adhesions (overall sensitivity
4%, specificity 67%, accuracy 60%). Preliminary results
suggesi that transabdominal ultrasound is unreliable for the
detection of intraperitoneal adhesions.

10.05 - 10.13 am

Ultrasound of cutaneous tumours with a 7.5 MHz probe
[Faper]

'S A Worthy and 2J A A Langtry

Departments of ' Radiology and 'Dermatology. Sunderiand
Royal fnfirmary, Sunderland SR2 7JE, UK

Much of the current use of ultrasound in dermatological
practice involves the use of high resolution probes
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(20-50 MHz). This study aims to assess the use of a
routinely available 7.5 MHz linear ultrasound probe with
an inbuilt water-bath to examine cutaneous tumours. Non-
ulcerated cutaneous tumours were scanned prior to surgical
excision, and the ulirasonic appearances of a variety of
cutaneous tumours were assessed. 45 tumours were
scanned, of which 29 were basal cell carcinomas. 24
tummours had well-defined margins. Some small superficial
tumours could not be deiected on ultrasound, in particular
some of the superficial spreading basal cell carcinomas. The
majority of basal cell carcinomas were hypoechoic
compared to adjacent tissue. Invasion of underlying carti-
lage was determined in tumours at appropriate sites. The
ultrasonic pattern of cutaneous tumours varies and may
point to their actiology. Ultrasound was found to be useful
in determining the character of the margin and in defining
the depth of tumour invasion in many cases.

10.13 - 10.21 am

Ultrasound: a useful diagnostic modality in imaging of
chronically draining sinuses [Paper|

'A K NMath and ‘A U Sethu

'Department of Radiology und 'Department of
Crthopaedics, Khoula Hospital, PO Box 0. Code No. 116,
Mina Al-Fahal, Muscat, Sultanate of Oman

We proposed to evaluate the use of ultrasound in the
imaging of chronically draining sinuses. 20 patients with
chronically draining sinuses underwent {ow and high kilo-
voltage plain X-rays of the affected part and sonography of
the affected and contralateral normal part using Toshiba
Ultrasound Model SSA-90A with a 7.5 MHz linear phased
array transducer, [ollowed by contrast sinography using
WUliravist 300. We found that plain X-rays were useful in
illustrating radiopaque foreign bodies in two cases (but five
non-radiopaque foreign bodies were missed); they also
showed the bony changes of osteomyelitis in seven patients.
Ultrasound showed: all seven foreign bodies (non-radio-
paque and radiopaque) with exact localization, depth and
size; the whole sinus tract; evidence of soft-tissue abscesses
with precise localization and exact size in six cases; evidence
of osteomyelitis and subperiosteal abscess, with precise
extent and localization, in seven patients. Contrast sino-
graphy delineated the sinus tract but foreign bodies were
missed; the size of soft tissue abscesses and extent of
subperiosteal abscesses could not be evaluated exactly;, and
this method involved contrast agents and ionizing radia-
tion. We conclude that ultrasound is a simple imaging
modality for examining details of chronically draining
sinuses, without using contrast agents or ionizing radiation.
Ultrasound imaging of chronically draining sinuses may be
termed ulirasonosinography.
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10.21 - 10.29 am

Orbital ultrasound in Graves’ disease of the thyroid [Paper|
B § McKeown, M Corbett, J Connolly and C Burnell
Departments of Radiology, Ophthalmology and Medicine,
Greenwich District Hospital, London SEIQ9HE, UK

We proposed (1) to establish a range of normal values for
the ultrasound measurement of each orbital rectus muscle;
and (2) to determine whether patients at nsk of visual
impairment from thyroid-associated eye disease can be
picked up by ultrasound measurement of the muscles. 100
healihy volunteers and 67 patients with thyrotoxicosis
underwent ultrasound examination and detailed ophthalmic
examination, the examiners having no knowledge of the
previous medical or ophthalmic diagnoses. The size of each

rectus muscle was recorded and then correlated with the
medical diagnosis and ophthalmic examination. Patients
with previously diagnosed Graves -associated eye disease
(five patients) had significantly larger muscles than those in
any other group (p < 0.001). Patients with Graves™ disease
but no established eye disorder (32 patients) also had larger
muscles than both normal subjects and patients with non-
(Graves thyreid disorders (29 patients) (p = 0.002). Several
of the patients with Graves® disease but no known orbital
involvement had muscle sizes within or approaching the
symptomatic range. These findings correlated well with the
ophthalmologist's assessment of risk. The procedure could
be used to screen patients with Graves™ disease to detect
those at risk of visual impairment, and to help distinguish
Graves’ disease from other forms of thyrotoxicosis.
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9.00 -10.16 am
Vascular Imaging

Harewood Suite ||

9.6} - 9.08 am

Yideodensitometric measurement of intra-arterial contrast
media concentration during arteriography: a new technique
[Paper]|

"1 G MceNetll, 21 A Castellano, 'N A Chronos,

'R H Stables and ‘N P Buller

!Department of Invasive Cardiology, and *Joint Depariment
of Physics. 'Royal Brompton Hospital { Chelsea) and
‘Royal Marsden Hospital { Chelsea}, London SW3I6NP,
UK

To date it has been difficult to quantify the concentration of
contrast medium {CM) within the human coronary artery
during arteriography. Non-ionic CM have been shown in
vitre and in vive 1o cause significant platelet activation at
relatively low concentration. This may be considered 1o be
a factor in enhancing intracoronary thrombotic processes
al  perculaneous transluminal coronary angioplasty
(PTCA). We have utilized videodensitometry to correlate
CM concentration to pixel grey level in 3mm PTCA
balloons filled al nominal pressure over a range of CM
concentrations between 10% and 100% in virro. These
measurements were repeated over the range of X-ray beam
energies used in clinical practice to generate calibration
curves reflecting the change in pixel grey level due to
changing attenuation coefficient at differing beam energies.
The intracoronary 3 mm balloon at PTCA is filled with a
50% concentration of CM. The corresponding pixel grey
level for this balloon was used, in conjunction with the
calibration curve obtained at the same X-ray beam energy,
te calculate the intracoronary CM concentration during
arteriography. This novel approach has enabled us to
demonstrate that, for non-ionic CM, the intracoronary CM
concentration is above that which causes more than 80%
platelet degranulation.
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9.08 — 9.16 am

How much variation exists in the type of agents used
during angiography or angioplasty in the United Kingdom?
[Paper]

D M A Jackson and P Dawson

Department of Diagnostie Radiclogy, Hammersmith
Hospital, London WI201S, UK

A questionnaire was sent to radiologists and cardiologists
in the United Kingdom requesting information on their
current practice as regards contrast agenl choice and the
use of heparin and other pharmaceuticals during diagnostic
angiography and angioplasty. 200 replies (58.3%) wer