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EARLY COORDINATED EXPRESSION OF A SODIUM GLUCOSE
LINKED TRANSPORTER (SGLT1) AND GLUCOSE TRANSPORT
IN HUMAN JEJUNAL VILLUS-ATTACHED ENTEROCYTES.
DK O'Riordan. A Turvey & MW Smith. Department of Physiology,
Royal Free Hospital School of Medicine, London NW3 2PF (introduced
by JRF Walters).

Rat jejunal enterocytes only express SGLT1 and glucose transport
during migration over the upper part of the villus'. Cells migrating out
of human crypts are, however, older than in rats (24h and 9h
respectively) and this may affect the profile of transport expression.
Aim: To test if differences in cell age alter the villus location of
SGLTI expression and glucose transport and determine whether the
correlation between these two parameters is similar in humans and rats.
Methods : Eight jejunal biopsies obtained from patients with no
macroscopic or microscopic small bowel disease were incubated-for 1
min in 4 mM [3H] glucose before being freeze dried and embedded in
araldite. Serial sections were then used to measure glucose transport by
autoradiography and SGLT1 by immunocytochemistry. The villus
location of glucose transport and SGLT1 was later determined by
microdensitometry in arbitrary absorbance units
Results: Glucose transport already present in cells leaving the crypt
increased linearly during migration to the mid-villus (glucose uptake 4.8
± 1.4 at the villus base; 95 ± 2.5 at the mid-villus; r = 0.99; p <
0.001). SGLTI expression was also apparent in basal villus enterocytes.
SGLT1 protein then increased linearly during cell migration to the mid-
villus ( 24.57 ± 1.82 at the crypt/villus junction ; 42 : 2 at the mid-
villus; r = O.94;p < 0.001). No further increase in SGLTI or glucose
transport occured in the upper villus
Conclusion :Glucose transport correlates with SGLT1 expression in
humans and rats. The initial expression of SGLT1 and glucose transport
occur closer to the crypt/villus junction in human villi. The age of cells
beginning to express SGLTI and glucose transport are, however similar
(24 and 20 h for human and rat cells). This suggests temporal control
over cell differentiation.

1. Debnam et al. (1995). Eur. J. Physiol, 430, 151-159.
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CHOLECYSTOKININ RELEASE BY FATTY ACID:
EV'IDENCE FOR A THRESHOLD ACYL CHAIN LENGTH
AND A CONCENTRATION EFFECT.
JT McLaughlin. K Daly, MG Luca', MN Jones#, GJ Dockray*,
DG Thompson. Dept of Medicine, Hope Hospital, Salford,
#School of Biological Sciences, Manchester University, and
*Physiology, Liverpool University, UK.

Background: Cholecystokinin (CCK) is released from small
intestinal endocrine cells, primarily by luminal fatty acids (FA) in
humans. The exact FA acyl chain length required has not been
determined, though we have recently shown equimolar C18 but
not CIO to be effective. Acyl chain length affects solubility and
physical state so it is important that each FA is delivered in a
comparable physicochemical state such as an emulsion.
Aim: to determine (1) the acyl chain threshold for CCK release

in vivo by saturated fatty acids of differing length and (2) the
relationship between CCK secretion and FA concentration.

Methods: 6 healthy volunteers underwent 35 studies, receiving
each test meal on a separate day. Vehicle solution (V) was 250i
phosphate buffered saline (pH 7.4, 350mOm/kg) with 1.5% v/v
Tween 80 to enable FA emulsification, and was used either alone
as a control meal or with FA dispersed to produce 0.025, 0.05 or
0.1OM emulsions. FA used were C10, C11, C12. Test meals were
given by nasogastric tube after an overnight fast. Plasma samples
were taken both fasted and 15 minutes after the test meal;
radioimmunoassay for plasma CCK was performed.

Results: Fasting CCK was similar in each group. Initial studies
showed CCK peak occurred at 15 minutes. Peak plasma CCK
following V was 2.3+0.3pM (mean+SEM). C10 or Cll did not
increase CCK release: 0.0SM C1O 2.0+.4, 0.1M C10: 2.7+0.4;
0.O5M C11: 2.5+0.8 However plasma CCK was higher following
all C12 meals: 0.025M 3.4+0.8, 0.05M 5.6+0.8 (p<O.O1 vs V);
0.10OM 7.1±1.6 (p<O.O2 vs V) indicating a concentration-response
relationship.

Conclusions: (1) a threshold acyl chain length of C12 exists for
CCK release and (2) CCK release by C12 exhibits a
concentration-response relationship.

W'ork supported by BBSRC.
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INDUCTION OF APOFTOSIS AND SUPPRESSION OF
ABERRANT CRYPT FOCI IN THE COLONIC MUCOSA OF RATS
FED THE GLUCOSINOLATE SINIGRIN.
T Smith, SRR Musk and IT Johnson.
Institute of Food Research - Norwich Laboratory, Norwich Research
Park, NORWICH, NR4 7UA.

Glucosinolates are the parent compounds of isothiocyanates (ICs)
found in many cruciferous vegetables. The ICs are released by enzymes
of the plant tissue or the colonic microflora, and are known to protect
against chemically induced carcinogenesis by modulating Phase I and
Phase II carcinogen metabolism. However in previous work we have
shown that ICs are also selectively toxic to human tumour cells (HT29).
In this study we examined the effect of the glucosinolate sinigrin on
crypt cytokinetics and induction of aberrant crypt foci (ACF). Sinigrin
was given only after treatment with the chemical carcinogen DMH.
Methods: Three groups of 20 male Wistar rats were fed a basal

semisynthetic diet. Two groups were given DMH (ca 30 mg/Kg; s/c
injection) after ld and again after Sd, and after 24h one of these groups
was given sinigrin (400jg/g diet). Ten rats from each group were killed
2d after the final treatment with DMH for assessment of cytokinetics.
The remaining rats were killed after 6 weeks for assessment of ACF.
Whole mucosa was fixed in acetic acid ethanol (25:75) and bulk-stained
in Feulgen's reagent. The numbers and positions of mitotic and
apoptotic nuclei in whole crypt mounts were assessed by light
microscopy. The total numbers of aberrant crypt foci were estimated by
inspection of whole mucosal sheets under low power microscopy. The
significance of differences in the numbers of ACF between groups was
assessed by two-way ANOVA with body weight as a covariate.
Results: After 2d, DMH-treated rats had increased proliferation in

the upper (luminal) zone of mid and distal colonic crypts, compared to
untreated controls. However in rats treated with sinigrin there was also a
significant increase in apoptotic cells in this region of the crypt. After 6
weeks, animals treated only with DMH had 25.3 ± 5.4 ACF per colon;
rats treated with DMH followed by sinigrin had 15.0 ± 2.7 (p=0.003).
Conclusions: Consumption of sinigrin, which is a conjugated form

of allyl isothiocyanate, suppressed the induction of ACF by DMH. This
was coupled with evidence of increased apoptotic cell death in the DMH
trcated mucosa. In this experimental model, sinigrin may stimulate
apoptosis after treatment with the carcinogen, thus favouring deletion of
damaged cells from the intestinal mucosa, and reducing the induction of
ACF.

Liver (clinical) W20-W31
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SCRIPTIVE EPIDEMIOLOGY OF IMARY BILUARY
CIRRHOSIS (PBC): POSSIBLE LESSONS FOR FUTURE
TRANSPLANTATION REQUIREMENTS IN BRITAIN
J Metcalf, OFW James, Department of Medicine,Universkty
of Newcastle upon Tyne, Newcastle NE2 411

Recent epidemiological studies of PBC in the UK have
suggested a prevalence of around 120 per million. However this
work has involved case series, not cohorts of patients identified
by consistent, exhaustive case finding methos and fulfilling a
stringent case definition. We describe a study fulfilling the latter
criteria, for 1st January 1987 to 31st December 1994, in a
defined area in the NE of England (popln. c. 2.05 million).

Methods:All cases under care of gastroenterologists; RIS data;
all death certificates (OPCS); all positive antimitochondrial
antibody (AMA) from immunology labs (212 000 total screens
examined). Case definition: all three of: AMA +ve (A. 1/40),
cholestatic LFrs, compatible or diagnostic liver histology.

Results: 568 definite cases (M:F= 1:7.7). Point prevalence
rose from 170.5 (1987) to 226.6 per million adults in 1994
(among women over 40 years 618.8 per million in 1994).Median
follow up of 7.1 years. Mortality in the study period was 183
(32.2%), of whom 116 died 'liver' deaths on review of notes
(63%). Only 59 were recorded as such on death certificates.
Median tme from diagnosis to death was 5.14 years. Mean age
at death was significantly lower in the 'liver' death group 69.9
years v 72.4 years in 'non liver' death group (p<0.05). More
importantly there were 34 'liver' deaths in patients under 65
years, who would now receive liver transplants and 28
transplants, of whom 3 died. Thus the 'transplant load' of PBC
in this population was up to 62 over 8 years or about 4 per
million population per year.

Conclusions: i) OPCS reported liver related deaths
underestimated true PBC 'liver' deaths by nearly 50%; ii) if
extraolated throughout the UK these figures miight suggest that
the annual transplant requirement for PBC could be as high as
210 pC~a
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Refs 1) Spahr et al. Hepatology 1995,22:4:pt2:759A
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THE PREVALENCE OF ARTHRALGIA IS INCREASED IN
ALCOHOLIC LIVER DlISASE
AC Douds, A Verma, RD Uoyd, D Strachan, 1D MaxwelL St.
George's Hospital Medical School, London SW17 ORE.

Background A non-deforming polythropathy is known to ocr in a
proportion of patients with primay bilialy cinhods (PBC) and
autonmmue chronic active hepatitis (AICAH). Increased circulating
m e complexes are a common feature of these chronic lver
diseases and it has been postulated that arthropathy may arise as a
result of joint deposition of excess circulating imnume complexes
(CIC). We have also noticed arthralgia and increased levels of CIC in a
number of patients with alcoholic liver disease (ALD). The aim of this
study was to determine the prevalence of arthragia in patients with
ALD.
Methods 57 patients with ALD, 24 with chronic viral hepjatitis C

(HCV) 20 with PBC, 4 with AICAH and 184 control patients (local
blood donors and dyspepsia patients) completed a vaidated arthralgia
questionnaire. Data was analysed using mukiple logistic regression.

Results 32/57 patients with ALD, 12/24 PBC/ AICAH, 5/24 with
HCV and 33/184 control patients had arthralgia. The prevalence of
arthralgia was significantly increased in patients with ALD compared to
controls as shown in the table.

Unadbustd odds ratio Adjusted odds ratio for age/ sex
(95%C.L) (95%C.L.)

ALD v Controls 4.18 (2.07-8.46) 3.48 (1.65-7.31)p= 0.001
HCV v Controls 1.74 (0.56-5.40) 2.14 (0.66-7.00)p=NS
ALD vHCV 2.40 (0.72-8.00) 1.62 (0.44-5.96) p NS

Conclusions The prevalence of arthralgia in patients with alcoholic
liver disease is increased compared to nonmals, adjusted for age and
sex. Its prevalence is similar to that found in other chronic liver diseases
associated with non-deforning polyarthropathy. The m nisms
underlying this joint involvement are unknown but may be related to
increased circulating immune complexes.

A COMPARISON BETWEEN OESOPHAGEAL AND
GASTRIC VARICEAL HAEMORRHAGE TREATED WITH
TIPSS.
Stanley A.J, Ireland H.M#., Redhead D.N#., Hayes P.C.
Departments of Medicine and Radiology#, Royal Infirmary of
Edinburgh. EH3 9YW.

TIPSS is being increasingly used in the management of both
oesophageal (OVH) and gastric variceal haemorrhage (GVH). To
ascertain the differences between patients treated with TIPSS for
these two indications, we analysed patient and haemodynamic
characteristics and outcome in both groups.
Methods: We examined 96 patients treated with TIPSS, 66 for
OVH (44 with alcoholic cirrhosis (ALD)) and 30 treated over the
same period for GVH (22 with ALD). A similar number of
procedures (36% OVH and 33.4% GVH) were carried out as an
emergency. Mean follow-up for all patients to most recent clinic
review, liver transplantation or death was 12.5 months.
Result: These are summarised below:
VARIABLE OVH GVH p. value
Childs-Pugh score: 10.0 (0.3) 9.5 (0.5) NS
Age (yrs.): 55.0 (1.4) 49.1 (2.4) p<0.05
PPG pre-TIPSS: 19.0 (0.6) 13.2 (1.0) p<0.001
PPG post-TIPSS: 9.3 (3.3) 6.3 (0.6) p<0.001
Shunt Dysfunction: 39.4% 43.3% NS
Vanceal Rebleed: 16.7% 13.3% NS
Encephalopathy: 24.2% 23.3% NS
Mortality: 48.5% 26.7% p='0.04

(results expressed as mean (standard error) or percentage. PPG=portal
pressure gradient (mmHg)).
Condusion: Patients in our study with bleeding gastric varices had
markedly lower portal pressures than those with oesophageal variceal
haemorrhage and appeared to do particularly well following TIPSS.

EMERGENCY TIPS FOR GASTRIC FUNDAL VARICES:
EFFECTIVE TREATMENT?
Patch D, Dick R, McCormick PA, Armonis A, Burroughs AK
Hepatobiliary and liver Transplantation Unit, The Royal Free
Hampstead NHS Trust, London NW3

Initroduction: Gastric fundal varices (GV) have recently been
suggested to differ from oesophageal varices (OV) in terms of response
to TIPS". GV have been reported to have higher rebleeding rates
despite lower initial portal pressures and apparent adequate
decompression. As a consequence, it has been proposed that TIPS is
not an effective therapy for GV. We wished to evaluate this in our
cohort of patients
Method: Between 1992 and 1994, 54 patients had emergency TIPS at
the Royal Free Hospital for sclerotherapy resistant variceal bleeding, as
defined by continued bleeding despite 2 sclerotherapy sessions, or
bleeding from gastric varices. A number of variables were compared
from patients with OV bleeding and patients with GV bleeding.
Results: 11 patients were TIPSed for pure GV bleeding, of whom 3
(28%) died within 6 weeks. 43 patients had TIPS for OV, and 21 died
(44%/O). There was no difference in mean portal pressures between the
groups at the start of the procedure, (23 vs 23.SmmHg) or at the end
(12.8 vs 13.lmmHg). Continued bleeding occurred in 2/11(18%)
patients with GV, and in 3/43(7%) with OV, (p>0.3, Fishers exact
test). Mean Pugh's score was 9 in the GV group, 10 in the OV group.
Conclusion: In this cohort of patients, there was no difference in the
characteristics of patients with GV and those with OV. Bleeding
gastric varices remains one of the principal indications for TIPS. The
ability to embolise varices via TIPS reinforces this view.

TIPSS VS VARICEAL BAND LIGATION FOR
PREVENTION OF VARICEAL REBLEEDING IN
CIRRIHOSIS: A RANDOMISED, CONTROLLED STUDY
Jala.RI, Forrest E.E., Staney, A.J. 'Redhead, D.N., Diflon,J.F..
*Fdayson, N.D.C., *MacGilchrist, A.J., Hayes, P.C. Dept. of
Medicine, *Centre for Liver and Digesive Disorders, and 'Radiology.
Royal Infinnary, Edinburgh.
Aims: This randomised and controlled tial was designed to compare the
transjugular intrahepatic porosystemic stent-shunt (TLPSS) with vaniceal band
ligaton (VBL) in the prevention of variceal robleeding in cirrhosis.
Patientsad Methods: Twenty four hours after control of variceal
haemorrhage by endoscopic means, 58 cirrhotic patients were randomised to
T[PSS (31) or VBL (27). TIPSS was performed using Wallstents within a
mean of2.6 days following randomisation. Shunt function was assessed after I
and 6 monds and yearly therafter. VBL was performed using the Bard ligator
within a mean of 2.2 days and then weekdy until variceal eradication. then at 3
and 6 months and yearly thereafter. Results were expressed as mean and
standard deviation and analysed on an intention to treat basis.
Resuls: Patients were well matched for age, sex, aetology and seventy of
liver disease and the duration of follow up (10.9 (10.3) and 13.1 (9.5) montls
for the TIPSS and VBL groups respectively). Results are summarised below.

TIPSS (n=31) VBL (n27) *P value
Technical success 28 (90.3%) 27 (100%) ns
Variceal rebleedi4g 3 (9.8%) 12(44.4%) <0.03
Mortality 7 (27.70%) 7 (23.8%) ns
'Encepialtopathy 5 (22.2%) 2 (7.5%) ns

*calculamd using Chi square test. 'rqfer3 to new(v developd encephalopath;
The 3 patients in whom TIPSS failed, undwent VBL. Variceal rebleecing in
the TIPSS group was due to shunt dysfunction which was managed sucessfully
by balloon angoplasty or shunt extension. However, 7 of the patients who
rebled in the VBL group required TIPSS for uncontrolled bleeing.
Conclusion: Vanceal rebleeding was significantdy lower in the TIPSS group.
Seven patients in the VBL group required to be rescued with T[PSS for
uncontrolled vanceal rebleeding, perhaps masking any benefit on survival
between the groups.
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CHEMOTHERAPY CAN OFFER A LONG TERM REMISSION IN
POST TRANSPLANT LYMPHOPROIUFERATIVE DISORDER
(PTLD) FOLLOWING ORTHOTOPIC LIVER
TRANSPLANTATION (OLT). M McCarthy, J Ramage, E Gane, B
Portmann, M Rela, N Heaton, A Pagliuca*, G Mufti*, Roger Williams.
Institute of Liver Studies and *Dept of Haematology, King's College
Hospital, London SE5 9RS.

Introduction. Despite increasing knowledge in the pathophysiology of
PTLD, overall outcome remains poor. Previously treatment has focused
on the role of immunsuppression withdrawal in combination with
acyclovir, however little is known on the role of systemic chemotherapy
for this group. We set out to review our experience and evaluate overall
outcome in PTLD.
Patients and Methods. Over a 15 year period at our Unit, 10 adult
primary liver allograft recipients developed PTLD 32 to 72 months post
OLT (median time 22.2 months), an overall prevalence of 2.1%. Mean
age of patients (4 males, 6 females) was 47.1 years (range 24 to 56).
9/10 patients received cyclosporin-based triple therapy and 1 received
primary FK506. No patients had received OKT3 or other monoclonal
antibodies. Sites of tumour occurrence included both nodal and extra-
nodal with primary lesions presenting in the liver graft 3/10, kidneys
2/10, ovaries 1/10, brain 1/10, lungs 2/10, pancreas 1/10, bone marrow
2/10 and lymph nodes 4/10. Results. Histology showed all tumours to
be intermediate to high grade B-cell lymphomas, 6 lymphoblastic, 3
immunoblastic and 1 Hodgkin's lymphoma. Gene rearrangement studies
showed 4 were monoclonal, 3 polyclonal and 3 undetermined. Treatment
of the polyclonal tumours involved immunsuppression withdrawal and
acyclovir, with a mean surnival within this group of 44.3 days (range
7 to 120 days). Aggtessive monoclonal chemotherapy, based on a
combination of modified CHOP and VAPEC-B regimes. Within this
group of 4, 1 has died following complications of neutropenia at 128
days, 3/4 remain alive and free of all macroscopic disease at 10, 20 and
36 months following chemotherapy. Conclusions. The best outcomes in
treatment of PTLD appear to be a combination of immunosuppression
withdrawal and chemotherapy, with 3/4 achieving complete resolution
of macroscopic disease maintained up to 36 months. We suggest there
is an important role for systemic chemotherapy in the management of
aggressive monoclonal tumours complicating OLT.

STATISTICAL ANALYSIS OF THE RELATIONSHIP
BETWEEN FIBROSIS AND OTHER HISTOLOGICAL
FEATURES IN CHRONIC HEPATITIS C VIRUS (HCV)
INFECTION. V Wmng D Wight, CR Palmer, GJM Alexander.
University of Cambridge School of Clinical Medicine,
Cambridge, UK, CB2 2QQ

Characteristic histological findings in chronic HCV infection
include lymphoid aggregates within portal tracts, parenchymal
fatty change, bile duct damage and chronic lobular hepatitis.
The relative importance of these hepatocellular changes to the
evolution of fibrosis is uncertain. Liver biopsy specimens from
200 consecutive patients (median age 36 years (range 15-77), 56
females) with chronic HCV infection were graded and staged
semi-quantitatively for necro-inflammatory activity and for
fibrosis. Ihe interaction between fibrosis and other histological
features was analysed univariately and multivariately followed
by hierarchical log linear modelling. Portal tract inflammation
was found in 177 (89%) , lymphoid aggregates / follicles in
portal tracts in 120/200 (60%), fatty change (macro-and
microvesicular steatosis) in 76 (38%) and significant bile duct
damage in 30 (15%). Lobular activity was found in 154 out of
200 (77%) samples and was significant in 44; piecemeal necrosis
was present in 79 (40%). The number of patients with different
stages of liver fibrosis (stage 0-5) were: 31 (16%), 27 (14%), 69
(35%), 43 (22%), 16 (8%) and 12 (6%) respectively. Using log
linear analysis, piecemeal necrosis, lobular inflammation and
steatosis were linked directly to fibrosis (P=0.001). These
features may identify patients at risk of progressive fibrosis and
suitable for therapeutic intervention; further analysis after
prolonged follow up is desirable.

SURVIVAL FOLLOWING CHEMOEMBOLISATION IN THE
PATIENTS WITH HEPATOCELLULAR CARCINOMA
Brind.AM, Collier JM, Myszor M, Loose HW*, Record CO, James
OFW, Rose JDR* and Bassendine MF.
The Liver Unit and *Department of Radiology, Freeman Hospital,
Newcastle, NE7 7DN.

Medical treatment with chemoembolisation was reported 10 years
ago to improve survival in Japanese patients with Hepatocellular
Carcinoma (HCC) . Chemoembolisation with intra-hepatic Lipiodol
and 50mg Adriamycin (IHA) was introduced as first-line therapy for
all patients with non-resectable and non-transplantable HCC on our
liver unit in 1987. We report our experience in 73 patients, seen over 8
years, mean age 62.5 years (range 28-80 years), 55 male: 18 female,
56 had cirrhosis (19 alcoholic, 6 haemochromatosis, 12 HBV, 8 HCV,
5 PBC, 5 cryptogenic cirrhosis, 1 aCAH), 6 were non-cirrhotic on
biopsy and 11 cirrhosis was not biopsy proven. Response, fall in
alpha-fetoprotein or reduction in size on imaging was seen in 22/54
evaluable patients. Patients were staged according to Okuda on
bilirubin, albumin, ascites and tumour size. 11 are still alive. Median
survival in Stage 1 (n=36) was 9 months [range 3-69] vs 8.3 months in
Okuda's non-treated Stage 1 patients , in Stage 2 (n=26) median
survival was 6 months [range 1-20] vs 2 months l and in Stage 3
(n=l 1) 2 months, range 1-11 vs 0.7 months . From 1990 Okuda Stage
1 patients with discrete lesions (n=10) also received intra-lesion
alcohol injections (PAI) (median 2 treatments [range 1-6] ), median
survival was extended to 13.8 months [range 3.5-34] compared to a
median survival of 7.5 months [range 3-69 (n=26)] in Stage 1 patients
receiving chemoembolisation alone. 12 patients received systemic
chemotherapy, 4 hormonal therapy in addition to IHA if there were
technical difficulties with chemoembolisation or extahepatic disease.
Summay Treatment with IHA improved survival in Okuda stage 2
and 3 patients whereas PAI improved survival in Okuda stage 1
patients.
1. Okuda K, Ohtsuki T, Obata H et al. Cancer 1985; 56; 918-928.

THE ROLE OF FACTOR V LEIDEN MUTATION IN
THE AETIOLOGY OF BUDD-CHIARI SYNDROME

A EA Mahmoud (1), J WlIde (2) andE Elias(l).
The liver & Hepatobiliary unit (1) and Department of Haematology
(2), Queen Elizabeth Hospital, Birmingham, UK.

Introduction: Budd-Chiari syndrome (BCS) is commonly
associated with inherited thrombophilia and Myeloproliferative
disorders ( MPD ) . Resistance to activated protein C (APCR ) has
been recently described and shown to be the commonest cause of
inherited thrombophilia. APCR has been linked to a single point
mutation in factor V ( Arg -> Glu ). The aim of this study was to
investigate the incidence of factor V Leiden mutation in patients with
BCS.
Patients & Methods: 18 patients with BCS and 54 consecutive
patients attending the liver outpatient clinic ( control group ) were
induded in this study. Genomic DNA was extracted from peripheral
blood or liver tissue. DNA was amplified by PCR and the PCR
product was digested with the restriction enzyme MNI 1. Digested
bands were visualisd on Polyacralymide gel after ethidium bromide
staining.
Results: 3/ 18 patients ( 16 %) with BCS were heterozygous for the
mutation compared to 3/54 patients ( 6% ) in the control group. In
the BCS group, one of the three patients had an asociated MPD as
an underlying aetiology. The aetiolog of the remaining 15 patients
was; MPD ( 5 ), Protein C deficiency ( 2 ), Antithrombin II
deficiency (1 ) and udknown ( 7 ).
Cogdujio: In our series of 18 patients, Factor V Leiden mutation
was the 2nd most common underlying cause of BCS after
Myeloproliferative disorders The incidence of 16 % i higher than
the reported incidence of 3.5% in the normal Brtish population and
in our randomly slected control group ( 6%) . Factor V Leiden
mutation should be screened for routinely in al patiemts with BCS.
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THE ROLE OF LIVER TRANSPLANTATION IN SYSTEMIC
AMYLOIDOSIS

LJ.B. ovatr. M. R. Persey', A. J. Stangou2, M. Rela2, N. Heaton2, R.
Williams2, S. Madhoo', J. A. C. Buckels3, M. B. Pepys', P. N.
Hawkins. 'Royal Postgraduate Medical School and 2Institute of Liver
Studies, King's College Hospital, London and Liver Unit, 3Queen
Elizabeth Hospital, Birmingham
The systemic amyloidoses are a group of progressive and usually fatal

multi-organ diseases. We have developed 123I-serur amyloid P
component (123I-SAP) as a specific nuclear medicine tracer with which
the amyloid deposits can be imaged quantitatively in vivo. Scans have
shown hepatic amyloid in 48% of 200 patients with AL amyloidosis and
18% of 92 patients with AA amyloidosis. Liver amyloid, however, was
not a feature in 47 patients with familial amyloid polyneuropathy (FAP)
associated with variant transthyretin (TTR) even though the liver is the
only source of the genetically variant amyloid precursor protein in the
plasma.
Massive hepatic amyloidosis was common in our series but clinically

significant liver failure was very rare. We report here the first cases to
undergo orthotopic liver transplantation (OLT) for liver failure due to
amyloid, and the outcome of OLT in patients with FAP associated with
variant TTR in whom surgery was performed to correct the inherited
metabolic error. OLT was successful in a 44 year old man with
progressive liver failure due to AL and in a 15 year old boy with
hereditary lysozyme amyloidosis that caused acute hepatic rupture.
They are alive after 4 and 18 months respectively with normal hepatic
function and with no evidence as yet of recurrent liver amyloid.
Following OLT in FAP, prospective serial SAP scans over 1-3 years

have shown regression of renal and splenic amyloid deposits in 7 out of
8 cases. This has been associated with stabilisation of peripheral
neuropathy and substantial improvement in autonomic and
gastrointestinal function in most cases.
OLT is not only potentially curative in FAP, but may also improve the

survival of selected patients with amyloid related liver failure.

W30

POSTTRANSPLANT CHRONIC HEPATITIS IN FULMINANT
HEPATIC FAILURE
R Mohamed, DF Mirza, BK Gunson, DJ Mutimer, SG Hubscher.
Liver Unit, Queen Elizabeth Hospital, University of Birmingham,UK.

Non-A non-B (NANB) or seronegative hepatitis is the leading
indication for liver transplantation in patients with fulminant hepatic
failure (FHF). We attempted to define the extent of histological changes
in protocol annual liver allograft biopsies between 1989 and 1994 in
adult patients transplanted for FWF.

111 biopsy specimens from 41 patients with fulminant NANB hepatitis
and 34 from a control group of 16 patients with other causes ofFHF (11
paracetamol overdose, 2 idiosyncratic drug reaction, 3 Wilson's disease)
were available. Specimens were analysed using standard proforma
without knowledge of the original diagnosis. The median follow-up of 36
months was the same in the two groups of patients.
Chronic hepatitis was present in at least 1 biopsy in 29/41 (71%)

patients with filminant NANB hepatitis compared to 5 (31 %) patients in
the control group. Inflammatory grade was mild in 22, moderate in 3 and
severe in 4 patients with NANB FHF in contrast to mild hepatitis in all 5
patients who had other causes ofFEW. 21 (51%) patients with fulminant
NANB hepatitis had fibrosis, 10 mild (periportal fibrosis without
bridging, 8 moderate (bridging fibrosis without nodule formation) and 3
severe (cirrhosis) compared to 4 (25%) mild fibrosis in the control group.
The median aspartate transaminase (normal 5-30u/L) at the time of
biopsy was 24(11-316 u/L) in NANB vs 17(15-35u/L) in the latter, pns.
Excluding early allograft failure, 6 patients with NANB FEW required

retransplantation (2= chronic rejection, l=severe hepatitis with panacinar
necrosis, resembling original liver, 3=chronic hepatitis with pre-cirrhotic
fibrosis and prominent cholestasis of unknown aetiology). One patient in
the control group had a second graft (chronic rejection).
Conclusion: The occurrence and severity ofZchronic hepatitis is high
following transplantation for seronegative hepatitis. Graf survival may
be adversely influenced by the development of chronic hepatitis, which
may represent persistent or recurrent disease.
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PERIHERAL EOSINOPHILIC COUNT BOTH BEFORE AND AMTER LIVER
TRANSPLANTATION REFLECTS THE PRESENCE OR ABSENCE OF
ACUTE REJECTION. MM Dollinger. JN Plevris, OJ Garden, PC Hayes.
Scottish Liver Transplant Unit, 7he Royal Infirmary, Edinburgh, EH3
9YW, Scotland, UK.

Introduction: Acute cellular rejection (ACR) is common following
orthotopic liver transplantation (OLT) and is an important cause of
graft dysfunction. Eosinophils, potent mediators of tissue damage, have
been implicated in the pathogenesis of ACR. Aims and methods: We
studied 55 OLT patients all of whom had a protocol biopsy 7 days
post-OLT and whose peripheral eosinophilic count was monitored daily
for 11 days following OLT. Patients were divided clinicopathologically
into two groups; group (A) without rejection, group (B) with rejection.
Results: 36% of patients (group B) developed ACR within the 11 day
study period. The pre-transplant EC was significantly higher in group
B, comparing with group A (0.31±0.08 vs 0.10±0.01 (x 10911),
p<0.001). Following OLT, EC fell to low levels in both groups. By day
3 there was a statistically significant rise in the EC in group B compared
with group A which was maximum at day 7 [0.51±0.06 vs 0.26±0.03
(x 1091/) p<0.001]. Following treatment with steroids, EC dropped to
similar values as in group A and remained low thereafter in 16/20
patients. Four patients had a 2nd episode of ACR; in all four, EC was
raised again and decreased with resolution of the rejection. An EC
threshold of 0.13 (x109/l) before OLT predicted subsequent
development of ACR (sensitivity of 72%, specificity of 66% and
negative predictive value of 82%).

Condusion: A raised EC
count is associated with
ACR. The raised EC pre-
OLT in the acute rejection
group, suggests that this
group is predisposed to ACR
and earlier therapeutic or

....prophylactic intervention
may be indicated.

Colorectal (clinical) W32-W43
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CHAOS THEORY, ARTIFICIAL NEURAL NETWORKS AND
PROGNOSTICATION IN COLORECTAL CANCER.
Ri.MDrew.±LBottaci.R.FaroukMP.W.R.Lee aiLMtyy,
G.S.Duthiel J.R.T.Monson- The University of Hull. Academic Surgical
Unit, Castle Hill Hospital & +Department of Computer Science, Hull.
U.K. & +The Western General Hospital. Edinburgh. U.K.

The prediction of survival following surgery for colorectal cancer is
unreliable and current techniques are only able to provide population
survival figures. Artificial intelligence programmes have previously been
unable to provide a consistently superior performance. Biological
systems commonly represent "non-linear" Complex Adaptive Systems
and the inability of traditional "linear'" analysis to accurately assess
outcomes in these svstems is predicted by the emergent science of Chaos
Theory. Artificial neural networks represent an alternative form of
artificial intelligence which, by simulating a biological systems' non-
linear, parallel computational techniques, are able to "learn- from
established outcome data. This facilitates a level of flexibility and
accuracy of pattern recognition in complex systems impossible to
achieve with conventional analysis.
We investigated the ability of neural networks to prognosticate for

individual patients following surgery for colorectal cancer.
Five year follow up data on 334 colorectal cancer patients was used to

teach and validate the networks. Several network designs were
constructed: 41 input parameters made up the first layer of neurones, 12-
15 neurones the second with the output neurone providing a yes/no
answer. The trained networks were then tested using 2 year,follow up
data from 92 randomly selected patients from another hospital.
The netwvorks achieved an overall accuracy of greater than 80% for the

prediction of cause specific mortality from colorectal cancer at 12
months in the validation data set and 90% for cause specific mortality at
12 months for the patients from the alternative institution.
We conclude that developments in non-linear dynamics and artificial

neural network technology will facilitate accurate individual
prognostication in colorectal cancer.
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