5102  Monday 13 September 1999

dose distribution, dose statistics, and dose volume histogram (DVH) of
PTVs were used to evaluate differences belween respiratory gated conven-
tional 2-D plans and respiratory non gated 3-D conformal treatmsnt plans.
In addition, the risk of radiation exposure of surrounding normal livar and
organs are evaluated by means of DVH and normal tissue complication
probabilities (NTCPs).

Results: The vertical movement of liver rengad 2-3 cm in all patients. We
found no difference between respiratory gated 2-D plans and 3-D conformal
treatment plans with the patients breathing freely. Treatment planning using
DVH analysis of PTV and the normal liver was used for all patients. DVH
and calculated NTCP showed no difference in respiratory gated 2-D plans
and respiratory nen gated 3-D conformal treatment plans.

Conclusion: Respiratory galed radiation therapy was very imporant
in hepatic tumors because radiation induced hepatilis was dependent on
remaining normal liver volume. Further investigational studies for respira-
tory gated radiation treatment combined with 3-D conformal treatment are
required.
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Measurement of patient entry and exit doses during total
body irradiation

M. Damrau, U. Ramm, KH. Manegold, St. Mose, H.C. Rischke,
D. Jacob-Heutmann, K. Obert, C.G. Rahl, H.D. Bottcher, University
Hospital Frankfurt, Frankfurt am Main, Germany

Purpose: There is no standard atgorithm to caiculate the dose distribution
for T8I under translation conditions with commercial treatment planning
systems. Therelore it is necessary to observe the applied dose which has
to be calculated by hand for several points with in vivo measurements.

Methods: The doses at relavant points of the body are calculated using
the baam-zane method and data from systematical phantorn measurements.
To verity thesa calculations we use a set of atleast 6 up to 12 semiconductor
probes which are attached to the patients skin to measure the entrance and
exit dosas. The dose at bady-center can be calculated from these values,
The results ara corracted for varying patient geometries.

Results: Dose measurements for actual 35 patients show a correspon-
dence between calcutated and applied doses in the range of +£10% for the
center of the lung and in the range of +£5% for a reference point in the
middle of the body.

Conclusion: In the clinical routine the use of semiconductor probes
provides an easy and fast way to measure point doses during TBI. This
msthod allows an online verification of calculated doses.
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Intraoperative high dose rate interstitial irradiation of hepatic
metastases

8. Rodriguez Villalba', M. Santes Ortega’, A. Mateo?, J. Ortega?,

T. CastelF, S. Valderrdbame?, A. Lenni®. ' San Francisco da Asis Hospital,
Oncology, Madrid: 2San Francisco de Asis Hospital, Surgery, Madrid; 35an
Francisce de Asis Hospital, Ultrasound, Madrid, Spain

Resection of hepatic metastases offers long-term survival (25—-30% 5-year),
and possibly cure for selected patients. Thirty per cent of patients undergoing
laparotomy for possible resection have unresectable metastatic disease
confined only to the liver. Irradiation might provide benefit in median survival
it a tumaricidal dose could be administered to the hepalic metastases.
Eligibitity criteria included only liver disease with the primary tumor con-
trolled and no extrahepatic invoiment, no cirrotic liver, acceptable surgical
risk, patient life expectancy greater than 3 months and a total volume of
potantially unirradiatad liver of 30—40% (defined by 3D reconstruction with
MRI). All the patients must have been treated at least with a first line of
chemotherapy. From July 1988 to February 18999, 7 procedures have been
done in our Unit. Patierts underwent laparotomy in the operative suite
of the Radiotherapy Unit, adjacent to the radiotherapy bunker where the
aftertoaded high intensity (10 Ci} iridium 192 source is kept. Careful abdam-
inal exploration define both, resectability or implant of hepatic metastases.
Liver was mebilized by disecction of the falciform ligement. Patients with
resectable lesions underwent lobectomy or wedge resection. Unresectable
disease and the scar of resectable metastases are encompassed within
a volume implant or implants, intraoperative ultrasound is employed to
confirm diagnosis and for guiding the insertion of the implant covering the
area wanted to be irradiated. The dosimetry is done in real time with opti-
mization of the dose to tha required volume. After irradiation, the patient is
carried back to the operating rcom, the neadles are removed, hemostasis
is achieved and abdominal closure is completed. There are not acuta or
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chronic complication referable to irradiation. Hospitalizations were from 8
to 15 days {median 10 days). We will present this early experience and the
technical aspects of the Intraoperative radiation therapy technique
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The impact a multileaf collimator (MLC) may have on a
departments confidence and quality assurance

M. Welch'. ' Floyal Free Hospital, Radiotherapy. London, Unitad Kingdom

Purpose: To investigate the effect of introducing an MLGC into a radiotherapy
department. Is confidence affected by the possible 80 variables involved in
making a conformal field, compared to none with customised blocks. Can
confidence be restored?

Methods: A strict efficient method of Quality Assurance (QA) was em-
ployed involving all types and levels of operational staff. Strict protocols
and test tools thal graphically represented the correct function of the device
were used. Methods for physically setting up the MLC during a service or
repair that minimised downtime and Physics acceptance were employed.

Results: The MLC specification once proved during acceptance was the
base for designing QA tools. Experience using the MLC quickly showed
where time was lost and which items or problems most frequently accurred.

Conclusions: The finai regimes allow a speedy daily QA and it a problem
is detected, is followed by various levels of protocols, and tools, alt of which
may be carried out efficiantly by any trainad member of staff. An MLC expert
is not required.
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Concurrent radiotherapy and chemotherapy with topotecan
and stealth liposomal doxorubicin for the treatment of
locally advanced pelvic tumours

M.I. Koukourakis, D. Chaldeopaoulos, E. Lyraraki, Ch. Varveris., Department
of Radiotherapy and Oncology, University Haspital of lraklion, Crete,
Greeca

Purpose: Topoiscmerases may have an important role in the repair of DNA
damages induced by radiotherapy. The feasibility of radiotherapy combi-
nation with a topo- inhibiter (topatecan, Hycamtin®) and a topo-Il irhibitor
(stealth liposomal formulation of doxorubicin, Caelyx®) was assessed in a
pilot study.

Methods: Twelve patients (pts) with locally advanced pelvic tumours
were recruited (3 sarcomas, 4 bladder carcinomas, 2 adenccarcinomas of
unknown origin and 3 pelvic masses metastatic from cholangiocarcinoma
or pancreatic carcinoma). Caslyx was given once every 2 weeks (d1) at a
dose of 20 mg/m? and, Hycamtin was given 3 times every 2 weeks (d4,
8, 11) at a dose of 1 mg/m?. Four cycles were given during the course of
radictherapy (64~70 Gy). The regimen was supported with G-CSF 480 ug
sc. evary Saturday and Sunday. Six received prophylactic use of HUEPO
{20.0001U every Saturday and Sunday) and 6 did not.

Resuits: Complste symptomatic relief was obtained in all pts. Complete
response was noted in 6/12 (50%) cases. No severe “in-field” radiation
toxicity was observed. None of the pts developed neutrapenia. Hemogiobin
(Hb) levels were substantially reduced in 6 patients that did not receive
HUEPO (mean Hb dacreass 1.8 g/dL), while no Hb reduction was noted in
pis supported with HUEPO.

Conclusion: Combination of radiotherapy with topotacan and stealth
lipesomnal doxorubicin is feasible, well tolerated and a promising approach
for locally advanced inoperable palvic tumours.
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Subcutaneous administration of Amifostine in patients
treated with radiotherapy. A preliminary report

V. Ravo', C. Guida', G. Silvastro’, F. Russo Spena’, M. Eimo!,
B. Pecori', P. Frezza'. National Cancer institute "Pascale’, Radiotherapy,
Napies, ttaly

Purposae: To damonstrate the efficacy of Amifostine (AF) in patients treated
with External Beam Radiotherapy (EBRT) plus chemotherapy.

Material and Methods: From January to August 1898 we enrolled in
our study € patients affected by non small cell lung cancer (NSCLC) at
stage llb; 6 patients affected by rincipo-cropharyngeal cancer; 4 affected
by cervix cancer. EBAT was delivered with a 6—23 Mv linear accelerator. In
all patient treatment doses weve =50 Qy. AF was delivered subcutaneously
10 minutes before EBRT with the dosage of 500 mg.
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Results: The use of AF was associated with a significantly less mucositis
in the patients with tumours of the pharyngeal tract (30% reduction if
compared with the group of patients treated with the same doses without
AF). In the group of patients with NSCLC the use of subcutaneous AF was
associated with a dramatic decrease of Grade -V side effects and of
nausea and vomiting. Moreovar AF allowed the treatment with higher doses
of chemotherapy. In the cervix cancer group at the moment is not showad
an imprevement in patients conditions during EBRT.

Conclusions: The subcutaneous administration of AF during EBRT is an
extremely simple procedure that reduces, in selacted patients, the incidence
of severe side-effects linked to the radio-chemotherapy association and
probably allows the administration of higher doses of chemoctherapy, without
increasing the side effects. We naed further studiss to idantify the subgroups
of patients that can obtain better results.
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Antiangiogenic and antitumor effect of VEGF antisense
oligonucleotide in combination with anti-EGFR C225
monoclonal antibody in human colon cancer

E. Ciardielle’, R. Bianco®, V. Damiano’, R. Caputc!, S. De Placido’,

G. Fontanini?, 8. Agrawal®, J. Mendelsohn?, A.R. Bianco', G. Tortora'.
University of Naples Federico I, Medical Oncology, Naples; 2Univarsity of
Pisa, Pathology, Pisa, ltaly; Hybridon Inc., Cambridge, MA; * Universiiy of
Texas MD Anderson Cancer Center, Houston, TX, United Slates

Angiogenesis plays a key role in tumor growth and metastasis. Vascular
endothelial growth factor (VEGF) is secreted by cancer cells to stimulate
endathelial cell growth through paracrine mechanisms. The transforming
growth factor alpha (TGFalpha)-spidermal growth factor receptor (EGFR)
autocrine pathway controls the production of VEGF and other angiogenic
factors by cancer cells. We evaluated the antiangiogenic and antiturmor
activity of HYB 676, a novel human VEGF antisense 21-mer oligonucleotide
wilh modified backbonae structurae, alone and in combination with MAb G225,
an anti-EGFR chimeric human-mouse menoclonal antibody, in a human
colon cancer xerograft model. The efiect of HYB 676 on VEGF production
by GEQ celis was evaluatad in vitro and in vivo by Western blotting and
immunocytochemisiry. The in vivo antitumor activity of HYB 676 and/or
MADb G225 was determined in athymic mice bearing established human
GEO colon cancer xenografts. The Student's t tast and the Mantal-Cox
logrank test were used for statistical evaluation. HYB 676 determined
a dose-dependent inhibition of VEGF production by GEO cells in vitro.
Trealment of mice bearing established GEO xenagrafts for three weeks
with HYB 876 or with MAb C225 determined a reversible inhibition of tumor
growth. In contrast, a prolonged inhibition of tumor growth was observed
in all mice treated with the two agents in combination with a significant
improvement in mice survival compared to controls (P < 0.001), to MAb
G225 group (P < 0.00t), or to HYB 676 group (P < 0.004). All mice
died within 5, 7 and 10 weeks following tumeor cell injection in the control,
HYB &76 and MAb C225 groups, respectively. In contrast, 50% of mice
treated with the combination of HYB 676 and MAb C225 were alive at 15
weeks. Immunohistochemical analysis of GEQ xanografts demonstrated a
significant reduction of VEGF expression after treatment with HYB 676 with
a parallal reduction in microvessel count. A potentiation in VEGF inhibition
in GEO tumors with little or no microvessels was obsarved following the
combined treatment with the two agents. These resulls demonstrate that
anti-EGFA MAbs and VEGF antisense oligonucieotides have a cooperative
antiangiogenic and antitumor activity.
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Free circulating vascular endothelial growth factor (VEGF) is
detectable only in small tumours of the WAG/Rij rat
rhabdomyosarcoma tumour model

W. Wynendaele™ W. Landuyt?, A.T. van Qosterom’, P. Lambin?. ? Catholic
University Leuven, Experimental Oncology, Leuven, ?Catholic University
Leuven, Exparimentai Radiobiology, Leuven, Belgium

Background: VEGF is a glycoprotein with potent angiogenic, mitogenic
and vascular permeability enhancing activities specific for endothelial cells,
synthesised and secreted by a variety of tumours and seerns to be the major
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inducer of angiogenesis. We investigated the datection of free circulating
VEGF in 11 normal WAG/RIj rats and in 19 WAG/Rij rats bearing a synganeic
rhabdomyosarcama subcutaneously implanted and randomly selected for
these measurements {tumour volume: 0-50 cm3).

Methads: A blood sample of 1 mi was obtained by intracardial puncture
under a shorl general anaesthesia with ether. A plasma separator gel

. and a 1:10 anticoagulant mix of sodium citrate, theophylin, adenosine and

dipyridamole to achieve maximal platelet stabilisation were used. Samples
were immediately placed on ice and centrifuged at 2500 G at 4°C and were
measured with a hurman VEGF ELISA (Citymmune®, Maryland, US) with
cross reactivity against rat VEGF (detection range: 0.195-50 ng/ml).

Results: The following VEGF plasma concentrations {ng/ml; range; me-
dian; SEM) were measured: controls (n = 11): 0—0.420; 0; 0.046 // tumours
{n = 19): 0-2.823; 0; 0.202 / Wwmours < 4.5 cm3 (n = 8): 0-2.823; 1.178;
0.353 / tumours > 4.5 cm3 (n = 11): 0~0.180; 0, 0.016.

Qverview: In this rat rhabdomyosarcema tumour mode, free circulating
VEGF levels could cnly be detected in small tumours < 4.5 em3, not in
larger tumours or in control rats. Apparently, in this pilot study, an excess
of VEGF is measurable in the plasma until a certain tumour valume is
established. This in vivo observation emphasises the role of VEGF as a
major inducer of angiogenesis and can be of potential importance for the
preclinical studies investigaling angiogenesis inhibitors.
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Plasma D-dimer levels, serum VEGF, b-FGF and IL-6 In
metastatic breast cancer (MBC): Correlation with tumour
load and response to therapy

L. Dirix, R. Weyljens, R. Salgado, |. Benoy, P. Vermeulen, A. Prové, P. Van
Dam, J. Lemmens. Sint-Augustinus, Wilriik, Balgium

Purpose: Plasma levels of D-dimer reflect both coagulation and fibrinoly-
sis. This activation might be associated with progression and angiogenesis.
Plasma indices of activated coagulation, serum tevels of angiogenic cy-
tokines were determiined in a group of patients with MBC.

Methods: Plasma D-dimer levels, routine coagulation tests, serum lavsls
ot VEGF, IL-6 and b-FGF were measured and analyzed for any relationship
with a series of clinicopathclogical parameters in two graups Group A
consist of 30 patients considered to be free of disease after locoregional
treatment for BC, group B of 100 patients with progressive MBC.

Results: In group A D-dimer levels were elevated in 4/30 with a madian
level of 330. In group B plasma O-dimer levels were elevated in 94/100
pts (p = 0.001) with a median level of 1820. D-dimer levels in group B did
not correlate with age, tumour type, disease-free interval, ER or PR status,
number of sites of disease, fibrinogen level, aPTT or PTT. In group B serum
VEGF was increased in 43%, and b-FGF levels were increased in 40%.
A positive correlation between platelet count and sVEGF (r = 0.44; p <
0.005), and fibrinagen level and s IL-6 {r = 0.78; p < 0.0001) was shown.

Conclusion: Plasma D-dimer levels are nearly always elevated in pa-
tients with MBC. Both progression kinetics and volume of disease seem to
determine the level of D-dimers. Further analysis of the angickine lavals
and D-dimers and progression kinetics will be presented,
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In vitro differentiation of endothelial cells (EC) from
AC133-positive progenitor cells

U.M. Gehling', S. Ergin?, G. Schuch!, P. Schafthausen’, N. Kilic?,

B. Schifer’, D.K. Hossfeld', W. Fiedler'. ' University Hospital Eppendort,
Haematology/Oncology, Hamburg; 2University Hospital Eppendorf,
Anatomy, Hamburg; *University Hospital Eppendor, Clinical Chemistry,
Hamburg, Germany

The formation of new blood vessels can be due to two different processes.
The first is vasculoganesis, which implies the primary differentiation of
endothelial progenitor calls from haemangioblasts, and their subsequent
organization into a primary capillary plexus. The second is angicgenesis,
which is the formation of new vessais by a process of sprouting from pre-
exisling vessels. It is currently assumed that vasculogenesis is limited to
early embryogenesis, while angiogenesis occurs both during development
and post-natal life. However, the possibiiity that endothelial stem celis or
haemangioblasts persist into adult lite where they may differentiate and
contribute to the formation of new blood vessels, a.g. in malignant tu-
mours, through circulating EC, remains lo be explored. In this study we
investigated the ability of various growth factor combinations to generate
EC. Human AC133-positive (+) cells that represent a subset of CD34+
stem and progenitor cells with haematopoietic potential were isolated from



