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holds out promise for the prediction of radiosensitivity of normal and
tumour cells and for the rational modification of the radiation response.
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THE EFFECT OF RADIATION ON CELL CYCLE PROGRESSION
AND ITS RELATION WITH RADIOSENSITIVITY
M.F.M.A. Smeets, E.H.M. Mooren, A.C. Begg, S.I. Reed
Department of Molecular Biology MB7, The Scripps Research Institute, La
Jolla, CA 92037, U.S.A.
Ionizing radiation can block cell cyele progression of mammalian cells
in G2, at the restriction point (in G I) or during initiation of DNA syn­
thesis (GI/S). These checkpoints are thought to facilitate the repair of
lesions that would otherwise result in chromosome mutations and pos­
sible aberrant cell growth or cell death. Abnormalities in the pathways
of checkpoint control in yeast and higher eukaryots have been found to
affect the sensitivity to DNA damaging agents.

In mammalian cells cyelins and cyelin dependent kinases are key pro­
teins in the mechanisms of cell cyele control. Radiation can decrease the
expression of cyelin B or prevent dephosphorylation of the cdc2 kinase
and thereby inactivate the MPF complex and arrest cells at the G2!M
border. In addition radiation can induce p53 expression and subsequent
induction of p21 which will inhibit cyelin D and E/CDK complexes and
arrest cells in G1. Analogies of these mechanisms have been found in
yeast where the relevance of checkpoints is now investigated.
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STRATEGIES TO OFFSET TUMOR CLONOGEN
PROLIFERATION
K.K. Ang
U. T.M.D. Anderson Cancer Center, Houston, TX, U. SA.
Tumor elonogen repopulation is considered a major obstacle of cur­
ing certain cancers with radiotherapy. Strategies to overcome this phe­
nomenon include shortening of radiotherapy and administration of drugs
that inhibit cellular proliferation. The former is achieved with concomi­
tant boost technique in which the coned-down boost is delivered as sec­
ond daily irradiations during rather than following the wide-field treat­
ment. A 72% local-regional control rate was achieved in > ISO patients
treated for T2-3 oropharyngeal cancers.

We developed a strategy for more advanced tumors in which cisplatin
and 5-FU were given during the boost phase of radiation. This tactic
restricts the intensified treatment to gross disease and limits the volume
of normal tissues exposed to the combined therapy, thereby allowing for
delivery of greater doses of cytotoxic drugs. A phase I study showed that
10 mg/m2 /day of cisplatin and 400 mg/m 2 /day of 5-FU were tolerated.
Updated results and details of dose-limiting toxicity will be presented.
Based on this experience, a combination of tludarabine (F-ara-A) and
radiation was designed. F-ara-ATP competes with dATP for taking up
by elongating DNA strands and upon incorporation acts as an effective
chain terminator. Therefore, it would potentiate radiation effects not
only by suppressing cell proliferation but also by inhibiting repair of
radiation-induced DNA lesions. A phase I study will begin soon.
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PREDICTIVE ASSAYS: A USEFUL TOOL?
J Bourhis
Institut Gustave-Roussy, VillejUl:r, France
In recent years, numerous studies have been performed to evaluate
whether the tumor response to radiotherapy (RT) in clinic might be pre­
dicted by biological parameters, known to be associated with radioresis­
tance of experimental tumors. In that aim, assays have been developed
to analyse tumor hypoxia, cell kinetics, intrinsic radiosensitivity, repair
or proliferating genes, apoptosis... So far, promising results have been
obtained in cervical carcinoma treated by RT, showing that P02 mea­
surements, intrinsic radiosensitivity (SF2), and the % of apoptosic cells
were predictive of tumor outcome. Some studies have also evaluated the
predictive value of the potential doubling time and labeling index, espe­
cially in head;neck carcinoma treated with conventional RT Promising
results have also been reported in this field. However, these assays will
prove to be useful in elinical practice, if it is possible to achieve strong
statistical significance in multivariate analysis, obtained in large series of
patients and taking into account known predictive factors such as tumor
size and nodal status. It should also be pointed out that many factors are
likely to be involved in the radioresistance of human tumors, and a mul­
tiple approach to predictive assays 'Nill be required in the future trials.
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HYPERFRACTIONATED (HF) AND ACCELERATED (AF)
RADIOTHERAPY CRT) IN HEAD AND NECK CANCERS: FACTS
FROM TRIALS, IMPACT ON STANDARD PRACTICE
],C. Horiot, P. Bontemps, A.C. Begg, R. LeFur, W. van den Bogaert,
M. Bolla, T. N'Guyen, D. van den I%ijngaert, J Bernier, A. Lusinchi,
D. Stuschke, D. Lopez Torrecilla, B. Jancar, M. van Glabbeke, M. Pierart
Dljon, Besanfon, Amsterdam, Rauen, Leuven, Grenoble, Reims, Antwer­
pen, Bellinzona, Villejuif, Essen, Valencia, Ljubljana, EDRTC Data Center
Brussels,
From 1978 to 1995, 2165 patients (pts) were entered in trials of HF or
AF RT Two randomized trials in head and neck cancers accrued 867 pts:
Protocol 22791 (356 pts, 198(}-87) compared CF (70 Gy/35-40 fr/7-8
wks) to HF (80.5 Gy/70 fr/7 wks) in T2-TJ, NO-NI oropharyngeal car­
cinoma. Locoregional control (LRC) was higher (P = 0.01) in HF versus
CF. At 5 years, 56% of the pts are LRC free with HF versus 38% with
CF. There was no difference in late normal tissue damage between the
two treatment modalites. Protocol 22851 (511 pts, 1985-95) compared
AF (72 Gy;5) fr/5 wks) ttl CF (70 Gy/35 frj7 wks) in T2 T3 T4 head and
neck cancers (hypopharynx excluded). Acute and late toxicity were in­
creased in the AF arm. A better local control (P = 0.01) and progression
free survival (P = 0.004) were achieved in the AF arm. These two tri­
als show evidence of the major improvement brought by schemes based
upon new radiological concepts. At 5 years, a 61 % LRC is observed with
AF versus 47% with AF. The progression free survival data suggest that
the improvement in LRC contributed to a decrease in distant metastases
in the AF arm.
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CHART-THE IMPLICATIONS OF EARLY RESULTS OF THE
RANDOMISED CONTROLLED TRIALS
i\.1. I. Saunders, S. Dische, A. Barrett
CHART Steering Committee, Mount Vernon Hospital, Rickmansworth
Road, Northwood Middx HA6 2RN, u.K.
Randomised controlled trials of CHART compared to conventional ra­
diotherapy in non-small cell carcinoma of the bronchus and squamous
cell carcinoma of the head and neck commenced in April of 1990 and
entry was completed in March of 1995 when 563 and 918 patients re­
spectively had been entered. Patients were entered by 13 centres at Bris­
tol, Cardiff, Clatterbridge, Dresden, Glasgow, Jonkoping, Leeds, Mount
Vernon, Nottingham, Portsmouth, The Royal Marsden, Sheffield and
Umea. In both studies the CHART arm received a total of 54 Gy inter­
section dose (ID) in 36 fractions over 12 consecutive days treating 8.00
am, 2.00 pm and 8.00 pm inclusive of Saturdays and Sundays.

In carcinoma of the bronchus the patients in the conventional arm re­
ceived 60 Gy ID in 6 weeks and in the head and neck arm 66 Gy ID in
6 ~ weeks all in 2 Gy fractions. For the first 3 years a quality of life as­
sessment was carried out together with a health technology survey which
costed both conventional and CHART radiotherapy. A quality assurance
programme ensured a high standard of care at each centre.

A Data Monitoring Committee chaired by Professor R.L. Souhami
supervised the two studies. Tumour control, survival and morbidity data
will be available in June of 1995.
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RISK ASSESSMENT AND RISK MANAGEMENT IN FAMILIAL
PREDISPOSITION TO BREAST CANCER
A1. Baum
Risk factors for breast cancer are usually expressed as relative rates, but
is essential in counselling women that the relative risks are translated
into absolute values in order for women to plan their lives appropriately
and in the cost benefit analysis of the various preventive regimes that
might be considered. Thus at one extreme there might be a 30 year old
woman whose mother developed breast cancer at around the menopause
and has a late first pregnancy whose relative risk might be considered
2.5 which in absolute terms might translate into a 5% hazard for devel­
oping breast cancer before the age of 50. At the other extreme would
be a woman of a similar age where genetic linkage studies suggest there
is a dominant gene inherited through the germ line with an 80 % pene­
trance. She would have a 40 % chance of developing breast cancer before
the age of60 and thus about a I in 5 chance of dying of the disease. In the
first instance with appropriate counselling the woman in question might
choose to live with the risk whereas at the other extreme the woman
might rationally accept the offer of prophylactic mastectomy. Of course
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these decisions become somewhat easier once genetic testing becomes
available.

As far as interventions that might be employed prophylactic mastec­
tomy would only be considered for these extreme cases and even this in­
tervention cannot guarantee 100% protection. Mammographic screen­
ing for the pre-menopausal women where the familial predisposition
tends to express itself is of unproven value.

Finally a good prospect for intervention for familial predisposition to
breast cancer would be chemoprophylaxis. Trials of tamoxifen are cur­
rently under way but these may be more appropriate to post-menopausal
women. For the pre-menopausal women I am of the opinion that we will
one day be able to develop a safe and effective contraceptive regimen that
will incidentally reduce the risk of breast cancer.
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NEW STRATEGIES FOR PREVENTION OF COLON
CANCER-PARADIGM: FAMILIAR POLYPOSIS COLI,
HEREDITARY NONPOLYPOID COLON CANCER (HNPCC) AND
ULCERATIVE COLITIS
Ch. Herfarth, J Gebert, M. Kadmon, M. v. Knebel-Doebmtz
Department of Surgery, University of Heidelberg, 69120 Heidelberg, Ger­
many
Familial colorectal cancer can be divided into two distinct classes, famil­
ial adenomatous polyposis (FAP) and hereditary non-polyposis colorec­
tal cancer (HNPCC). Identification of gene loci assigned to FAP (APC
gene) and HNPCC (mismatch repair genes) has allowed molecular anal­
yses of affected patients as well as individuals at risk within those fami­
lies. We established a presymptomatic molecular diagnosis for FAP fam­
ilies registered at our hospital. Since the majOrity of mutations identified
to date lead to truncated proteins we used a non-radio-active protein
truncation test (PTT) as a screening method. According to this assay
five overlapping segments of the APC coding sequence were amplified
by PCR and subsequently transcribed and translated in vitro in a rab­
bit reticulocyte lysate using biotinylated t-RNA Lys. Labelled proteins
were separated by PAGE, transferred to nylon membranes, and detected
by streptavidin-alkaline phosphatase complex in a colour reaction.

We have started analyzing HNPCC patients at the molecular level.
Selection of patients was not based on strict Amsterdam criteria but
rather on early age of onset of disease «50 years) or anamnestic Criteria.
Seven colorectal cancer patients-three of them matching the Amster­
dam criteria-were analyzed for mutations within the complete coding
sequence of the hMutS2 mismatch repair gene by PTT and direct se­
quencing. No mutations were found although microsatellite instabilities
could be demonstrated in three patients. Since microsatellite instabilities
are indicative of replication error caused by a defective mismatch repair
system our future sequence analyses will be extended to the other known
mismatch repair genes.

While in the 80's we still considered the subtotal colectomy and ileo­
rectal anastomosis in FAP as a good alternative to a restorative procto­
colectomy in cases of few rectal polyps, we nowadays almost exclusively
perform a mucosal proctectomy and ileal pouch-anal anastomosis with
equal functional results. Even singular polyps in the rectum are for us a
reason to go for this far more radical and safe procedure from the onco­
logical point of view. And we are reinforced by our longterm experience
with subtotal colectomies requiring secondary surgery or even develop­
ing metachronous rectal cancer despite close follow-up of the rectum.
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CHOICE OF TREATMENT IN MEN SYNDROMES
L.E. Tisell
Department of Surgery, Sahlgrenska Universiry Hospiral, 41345 Goteborg,
Sweden
Multiple Endocrine Neoplasia syndromes are genetic diseases with au­
tosomal dominant inheritance. There are three such syndromes. The
MEN type I syndrome is characterized by hyperparathyroidism, pan­
creatic islets tumors, and pituitary adenomas. The genetic defect has
been mapped to chromosome II. The MEN type 2A syndrome includes

hyperparathyroidism, medullary thyroid carcinoma and pheochromo­
cytoma(s). The MEN type 2B syndrome includes medullary thyroid
carcinoma and pheochromocytoma(s) but also ganglio-neuromas of the
gastrointestinal tract. The inherited defects responsible for the MEN2
syndromes map to the pericentromeric region of chromosome 10. Hor­
monal screening of members of MEN families have led to earlier diagno­
sis and treatment. This has improved the quality oflife and the survival.
In our experience the patients with MEN 2A syndromes have the same
survival as the normal population. The introduction of genetic diagnosis
will further improve the outcome of treatment for these patients.
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APPROACHES TO LOCAL RECURRENCES AND METASTATIC
CANCER
A. Gentil Martins
Department of Pediatric Oncology, Insl. Port. Oncologia de F. Gentll e De­
part. Surgery, H. D. Estefdnia, Lisboa, Portugal
Surgery of Local Recurrences is conditioned by the "radicality of previ­
ous surgery, the likelihood of total ressection, the histological type, the
response to chemotherapy, prognoses, sensitivity to radiotherapy and ab­
sence of metastatic lesions (unless those are amenable to surgical ressec­
tion). Surgery for metastatic cancer implies that all metastatic lesions
can be excised and the primitive tumour is or can be controlled.

In both cases a good general health of the patient is a prerequisite for
surgery of recurrence or metastases. The most difficult decision is option
between "radical" treatment or just paliation, in order not to jeopardize
the quality of life of the patient during his remaining life span. Several
examples are presented, from abstention to radical surgery. Treatment
must be individualized and take into account previous treatments, prob­
ability of response to alternative treatment methods and overall prog­
noses. If the above criteria are respected, surgery remains an essential
step for the cure of recurrent or metastatic solid tumours in children.
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THERAPEUTICAL PHILOSOPHY OF SECUNDARITIES IN
CHILDREN WITH SOLID TUMOURS
J. Kouteckj', J Snajdauf
I Department of Paediatric Oncology
2 Department of Paediatric Surgery, 2nd Medical Faculty of Charles Univer­
sity, Prague and University Hospital Motol, Prague 150 18 Prague 5, Czech
Republic
After years of experience, every responsible oncologist has to create a
personal oncologic philosophy/and therefore a personal philosophy of
his or her professional and moral accomplishment/which allows orien­
tation in problems of the field. Using the professional philosophy it is
possible to search for and find the principles, structure and form of sci­
entific knowledge. This way it is also possible to analyse techniques and
methods of the field, to derive and justify scientific findings linked to
their development, and to establish strategies of scientific and research
programmes. Without such a personal philosophy one cannot make
decisions about therapy of life-threatening childhood diseases recidives
and metastates of tumours being good examples of this. A wise equi­
librium among all substantial circumstances-i.e., study of the disease,
complex medical status of the patient, the physician's attitude and abil­
ities, scientifically approved therapeutic choices, their limits and ethical
principles-is the only possible alternative now as well as a ground for
the future. The lecture indicates the aforementioned direction.
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SURGERY OF LUNG METASTASES
A. Vos
Background: A retrospective analysis was performed of the results of sur­
gical excision of lung metastases in children to identify prognostic fac­
tors.

Methods: From 1970 to 1992139thoracotomies were performed in 91
patients aged between I and 19 years with metastases of osteogenic sar­
coma (40), nephroblastoma (24), Ewing sarcoma (12) and various other
tumours (15).

Results: There were no perioperative deaths, and only one serious
complication: chylothorax necessitating re-operation. Twenty-three pa­
tients are currently alive (26%), two with residual disease. Twelve pa­
tients (50%) with nephroblastoma aler alive; 7 patients with osteogenic
sarcoma (18%) and 4 with other tumours (27%). Negative prognostic
factors were: incomplete excision, primary tumour not controlled, or
metastases develDping during treatment. Not of significant influence on




