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determined only in five of these patients, who had a reduction of the capillary 
density in the in;ndiated field at the end and 3 months after RT. A dilatation 
of the skin capillaries we saw in all patients already early in time during the 
RT (usually after 10.0 Gy). Micro bleedings/micro thromboses occurred in 5 
resp. 6 cases. In agreement with published data we found a n’se of the LDF 
quotient (irradiated/uninadiated skin) under radiotherapy in 7 of 8 patients, 
only in one case it was missing. 

Conclusion: Already very early during radiotherapy pronounced mod- 
ifications in the capillary morphology can be found: capillary dilatations. 
The reduction of the capillary density follows later. Microhemorrbagia and 
capillary thrombosis, associated with edema formation, can ba interpreted 
as damage of the capillary endothelium leading lo increased permeability. 
Damage of this vessel compartment is crucial for nutrition of the skin. It is 
accompanied by an increase in blood flow in the thermal regulation plexus, 
possibly as a sign of increased inflammatory blood circulation caused by 
opening of functional arterial- venous shunts. 

Radiotherapy techniques 
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Expression of epidermal growth factor receptor (EGFR) and 
proliferation markers during fractionated radiotherapy in 
fadu human squamous cell carcinoma xenografts 

W. Eicheler, A. FrOmmel, M. Krause, C. Petersen, M. Baumann. Medical 
Faculty Cad Gustav Cams, Technical University Dresden, Department of 
Radiation Oncology, Dresden, Germany 

Purpose: Rapid repopulation of clonogenic tumor cells is the major cause 
for the time factor in FaDu human squamous cell carcinoma (hSCC) during 
fractionated radiotherapy (FIT). In this tumor, acceleration of repopulation 
ocurs afterthree weeks of treatment. Because EGFR blockade is a promis- 
ing therapeutic concept to inhibit proliferation, we examined the expression 
of EGFR during fractionated radiotherapy in the human SCC FaDu. 

Methods: FaDu xenografts grown in nude mice were irradiated with 12 lo 
18 fractions fractions of 3 Gy under clamp hypoxia. The fractions were given 
daily or every second day up lo 36 days. Tumors were excised one or two 
days after the end of RT and routinely processed for immunohistochemistry. 
For the estimation of proliferation, BrdU was injected 1 hour prior to tumor 
dissection. EGFR, BrdU, and Ki67 were immunostained on paraffin sections. 
The results were compared to the radiobiological data. 

Results: EGFR immunosignal was predominantly mnfined to the cell 
membrane of tumor cells with some cytoplasmic staining. The membrane 
staining score was significantly increased during the second part of the frac- 
tionated RT, when acceleration of repopulation was observed in functional 
assays. The BrdU and Ki67 labelling indices were not significantly different, 
whereas the proportion of BrdU positive versus BrdU negative tumor cells 
in the viable tumor area was increased. 

Conclusion: Upregulation of EGFR might contribute to acceleration of 
repopulation in FaDu hSCC after three weeks of fractionated radiotherapy. 
EGFR blockade in combination with radiotherapy might be a useful approach 
to counterbalance the time factor in tumors overexpressing EGFR. 

Supported by the Deutsche Forschungsgemeinschaft (BA1433) 
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Basic treatment equivalent (BTE) - a better measure of linear 
accelerator workload 

G. Delaney’, V. Gebski”, B. Jalaludin3, S. Griftiihs4. ‘Liverpoo/Hospital, 
Collaboration for Cancer Outcomes Reseamh and Evaluation, Sydney, 
Australia; ‘Sydney University; NHMRC Clinical Tdals Centre, Sydney: 
Austmiia; 3South Western Sydney Area .Health Service, Department of 
Epidemiology, Sydney, Australia; 4 Cookridge Hospital, Department of 
Radiation Oncology Leeds, United Kingdom 

Purpose: 1. To develop a better measure of linear accelerator throughput 
that considers complexity. 2. To prospectively test the model in departments 
of radiation oncology in Australia, New Zealand, U.K. and Canada. 

Methods: Treatment durations of linear accelerator treatments were 
collected prospectively. Patient-, tumour- and treatment technique-related 
factors were collected and assessed for significant variables that impact 
upon treatment duration using multivariate analysis. The significant variables 
were then weighted and included into a model of linear accelerator Basic 
Treatment Equivalent (BTE) using the generalised estimating equation with 
exchangeable correlation structure. 

Results: Treatment times were collected on 7929 patient episodes, on 
2424 patients in 26 departments of radiation oncology in Australia and New 
Zealand. Significant factors for treatment duration were number of fields, 
number of shields, number of junctions, patient performance status, first 
fraction of treatment, beam type and whether an anaesthetic was required. 
A treatment BTE can be calculated by BTE= F(0.42 + 0.18Bl + 0.5782 + 
0.1U+0.13N+0.11S+0.05W+0.15P+0.2E+0.66A)wtlereF=l.5forthe 
first fraction and 1 for all subsequent fractions and Bl = photon beam, B2 
= mixed photon/electron, J = junction, N = number of fields, S = number of 
shields, W = number of wedges, P = number of port films or electronic portal 
imaging expo?.ures, E = 1 if performance status is EGOG z 2 (othetwise 
E=O), A = 1 if use of sedation or anaesthesia required (othenvise A=O) and 
BTE = predicted treatment time in minutesflO.This allows the calculation of 
a relative weight for each radiotherapy technique in comparison to a simple 
treatment of a parallel pair of fields ffiit took 10 minutes. 

The BTE model has now been tested prospectively in several U.K and 
Canadian departments and shown to be a more accurate assessment of 
linear accelerator throughput compared with fields or patients per hour. 
Some of these results will be presented. 

Conclusion: BTE is a better measure of linear accelerate throughput 
compared with number of patients or fields per hour as the model also 
considers variations in technique complexity. This model has proven useful 
to predict treatment durations for more efficient bookings and also to 
compare departments that have dissimilar casemix. 
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The effect of treatment techniques on the volume of small 
bowel in the pelvic ra’diotheraby field$ 

A.N. Demiral’, A. Ylldmm2, F. Obuz3, H. VidinlioQlu’, H. Hascaklr’, 
H. Alanval?. N. Tuncel’. V. Simsir’. ‘Akdeniz Universitv Deoartment of 
Radiath &co/w, ‘Ant&?; ‘Dokuz EykX UniversiM &pa-&ent of 
Radiation Oncolw lzmir; 3Dokuz Eyltil Universi& Deparbnent of 
Radiology lzmir. Turkey 

Aim: The dose of radiation and volume of radiotherapy field are two 
important factors that contribute to the acute and late gastrointestinal 
side effects of pelvic radiotherapy. In general the effectiveness of several 
treatment techniques in displacing small bowel out of radiation field is 
reported. This study reports the results of the relationship between the 
different treatment techniques and amount of small bowel,in the field. 

Materials and Method: The volume of small bowel in the pelvic box 
radiotherapy fields of 6 patients were evaluated. The study included 5 
patients with cancer of the endometrium and 1 patient with bladder cancer. 
Batium sulfate was’ diluted 50% by adding water and this mixture was 
administered l-2 hours before simulatioq. Pelvic small bowel volumes 
were compared using several treatment positiins ioduding, prone with 
bladder distention (pos. I), prone with bladder distention and with anterior 
abdominal wall compression (pas. 2), and supine without bladder distention 
(pos. 3). Patients were instructed to drink fluids prior lo ‘simulation and not 
to void untjl its end for pas.’ 1 and’2. Small buwel~volumes were determined 
by dividing the area of opacifi+ion kl the AP end lateral views into 1 cm 
segments and, summing the products of the segment lengths in the two 
projections. 

Results: The minimum and maximum volumes of small bowel in the 
pelvic radiotherapy field were 38 and 959 cn?, 0 and 894 cm3, 268 and 
1132 cm3 for the positions 1,2, and 3, respectively. The mean volumes of 
small bowel in the field were 384.2 + 126.2 cm3, 301.3 St 177.3 cm3, and 
652.8 f 150.6 cm3 for the hitions 1, 2, and 3 respectively. It was found 
that pas. 2 was significantly better than the oth& two @sitions in terms of 
displacing syll bowel out of the radiotherapy field (p -Z 0.05). 

Conclusion: It’s reported that certain maneuvers can minimize the small 
bowel volume in the pelvic radiptherapy fields and reduce the risk of small 
bowel injury. The current study appeqrs to confirm that oral contrast is a 
useful adjunct in treatment planning to localize dose limiting small intestines. 
This study also demonstrates that small int@ines can be displaced ov of 
the radiation field by using bladder distention and compression device in 
the prone position. 
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Assessment of organ motion uslng gated radiotherapy tools 

V.R. Kini, P.J. Keall. R. George, S.S. Vedam, R. Mohan. Medical College 
of Virginia, Radiation Oncolosv. Richmond, VA, USA 

Purpose: Recent advances aimed at decreasing toxicity related to internal 
organ motion include respiratotygated radiotherapy. The accuracy of such 


