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467 POSTER

A rule based system for prediction of radiation induced
tissue injury

M. Busch, E. Dihmke. Dept. of Radiotherapy and Radio-Oncology,
Klinikum GroBBhadern, Munich, Germany

Introduction: increasingly, rule based systems are described for various
fields in medicine. We developed a rule based system for use in radiotherapy
in order to replace empirical models in radiotherapy.

Methods: On the basis of a fuzzy controller we examined the ability
of a rule based system to estimate values given by the logistic model for
radiation injury to tissues and organs.

Results: The most simple rule based system containing eight rules
dealing with one input variable was able to estimate the empirical models
of values with good accuracy. in addition, the fuzzy output of the rule based
system tells us something about the certainty of the result that means
whether the rule base sufficient enough to solve the individuat problem. From
the viewpoint of chinical radiotherapy, this can be a significant advantage
compared with used empirical models.

Conclusion: Rule based systems on the basis of fuzzy sets can predict
tissue damage using rules from radiconcological literature without the use
of empirical models.

468 PUBLICATION

Hyperfractionated accelerated radiotherapy for carcinoma of
the oesophagus. 5 years follow-up

J. Sulé-Suso?, J.E. Scoble’, F.A. Adab', PW. Jones?, A.M. Brunt'.
1 Staffordshire Oncology Centre, North Staffordshire Hospital NHS Trust,
Stoke on Trent; 2Department of Mathematics, Keele University, Kesle, UK

Purpose: The aim of this study was to decrease the overall treatment time
providing symptom control, side effects, and survival rate remain similar to
previously reported studies.

Methods: Fifty eight patients (35 males and 23 females) with the diag-
nosis of carcinoma of the oesophagus received 30 fractions of radiotherapy
over 2 weeks with a 3 times a day fractionation and a minimum of 3 hours
gap between fractions. A mean dose of 4390 cGy (range 2998 cGy to 5400
cGy) was given.

Results: Treatment was well tolerated and, after 5 years follow-up, no late
unacceptable side effects were seen. Dysphagia improved in 74% of cases,
lasting in 4 cases more than 5 years. Survival rates at 1, 3, 5 years were
39.5%, 13.7%, and 8.5%, respectively. With 5 patients surviving longer than
5 years, we can report an 8-year actuarial survival rate of 8.5%. Survival
was greater in fernales, in patients with the tumour in the upper third of
the oesophagus and for squamous cell carcinoma. No major differences in
survival were seen when comparing tumours smaller or greater than 5 cm.

Conclusions: We think that this approach of hyperfractionated acceler-
ated radiotherapy is feasible, effective, and without major side effects. It is
also possible to incorporate the schedule within the normal working day of
a radiotherapy department.

469 PUBLICATION

Radiomodification in radiotherapy (RT) of patients with
endometrial cancer (EC)

B. Musukaev, N. Castellanos. Medical University, St. Petersburg, Russia

Aim: To enhance a damaging effect of radiation upon the tumor by applica-
tion of radiomodifying preparations.

Methods: RT with local application of radio-modificators (mesonidazole
solved in dimethyl sulfoxide) was performed in 189 patients (pts) with EC.
134 pts entered the control group. The efficacy of treatment was estimated
by the tumor regression rate and 5-year survival with no recurrences.

Results: Total tumor regression was observed in 90.4% of pts exposed
to RT combined with the application of radiomodificators, and only 56.3% in
control group. 5-year survival was equal to 85.9% and 64.6% in the control

Conclusion: Combination of RT with local application of radiomodificators
allows to enhance the efficacy of treatment of patients with endometrial
cancer.
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470 PUBLICATION

Treatment-tolerance of HIV-infected patients with
anal-cancer to radiotherapy and radiochemotherapy

St. Hocht', T. Wiegel', W. Kroesen?, W. Hinkelbein' . ' Department of
Radiotherapy; ?Department of Surgery, University-Hospital Benjamin
Franklin, Freie Universitdt Berlin, Germany

Purpose: Although not an AIDS-defining malignancy, anal cancer is an
evolving problem in HiV-infected patients. Treatment-tolerance to radiother-
apy as well as to chemotherapy is supposed to be reduced in patients with
HiV-infection with excessive early reactions described.

Material + Methods: Since 1995 we have treated four patients with a
long history of HIV-infection but without symptoms of AIDS or repeated
severe infections with radiotherapy (1 pt.) or radiochemotherapy (3 pts.).
External beam radiotherapy with 45 Gy to the tumor and pelvic as well as
inguinal lymphatic drainage was administered by 18 MeV Photon beams in
5 weekly fractions of 1.8 Gy using ap-pa fields. In tumors larger than T
N, lesions an additional boost of 9 Gy in the same fractionation was given.
Chemotherapy consisted of 5-Fluoro-Uracil 1000 mg/m?/24 h, d 14 two
cycles and Mitomycin C 10-15 mg/m?2, d 1, one or two cycles in the first
and fifth week of radiotherapy.

Results: Acute reactions were mild to moderate in all patients and all
treatments could be given as scheduled without breaks longer than 4 days
(1 pt.). No excessive acute reactions i.e. grade Ill or IV toxicity were seen
besides one episode of asymptomatic granulocytopenia easily controlied
by GCSF-administration. Because of the short follow up, late reactions and
local control are not yet evaluable.

Conclusion: In selected patients with anal-cancer and HIV-infection
radiochemotherapy is a reasonable therapeutic option without excessive
acute toxicity.

471 PUBLICATION

External radiotherapy in macular degeneration:
Our technique, dosimetric calculation and preliminary
subjective response

M. Akmansu', B. Dirican?, B. Oztirk', |. Egehan’, M. Or®, M. Subagi®.

' Department of Radiation Oncology; #Department of Ophthalmology, Gazi
University Hospital; ?Department of Radiation Oncology, Gtithane Military
Medical Academy and Faculty, Ankara, Turkey

Purpose: Phase I/l study was performed to determine the toxicity and
efficacy of external beam radiotherapy in patients with age related subfoveal
neovascularization.

Material and Method: Between January 1996 and September 1996,
25 patients with @ mean age of 70.5 (60-84) were enrolled. All patients
underwent fluorescein angiographic evaluation and documentation of their
neovascular disease prior to irradiation. in all the patients on whom radiation
therapy was planned following angiography, treatment commenced within
1 week. A total of 24 patients were treated with a total dose of 12 Gy in six
fractions of 2 Gy/fraction over 8 days. We used a lens sparing technique and
patients were treated with a single lateral 6-MV photon beam and field sizes
were 3X3 cm. In order to assess the nsk of radiation carcinogenesis after
treatment of age related subfoveal neovascularization, we have estimated
the effective dose for a standard patient on the basis of tissue weighting
factors as defined by the ICRP. The calculations were made with TLD on a
male randophantoma. The lens’ dose was found 217 mGy per fraction (Our
dose per fraction was 200 cGy).

Results: No significant acute morbidity was noted. Patients were ac-
cording to their visual acuity after the radiation treatment and results were
confirmed with fluorescein angiography.

Conclusion: Our observations on these 25 patients support that many
patients will have improved or stable vision after radiotherapy treatment
with low dose irradiation in this disease.

472 PUBLICATION

The influence of pelvic irradiation and chemo-irradiation on
the integrity of colonic anastomoses in the rat

M.A. Kuzu®, C. K8ksoy?, F.H. Akyol?, D. Uzal®, |.T. Kale'. ' Departments of
Surgery, Ankara Numune; ?Oncology Hospitals; $Department of Radiation
Oncology, University of Hacettepe, Ankara, Turkey

Purpose: As the neoadjuvant therapy for rectal carcinoma could influ-
ence the anastomotic integrity, we decided to investigate the effects of
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preoperative irradiation and chemo-irradiation on the healing of colonic
anastomoses.

Methods: 92 male Wistar rats were divided into four groups; a control
(I, n = 20), a sham irradiated (ll, n = 20), irradiation (lll, n = 32), which
received fractionated irradiation to the pelvis to a total dose of 22 Gy, 55
Gy per fraction in four consecutive days, and chemo-irradiation (IV, n =
20) which received irradiation plus intraperitoneal 5- Fluorouracit (5-FU,
20 mg/kg) for five consecutive days. All groups underwent left colonic
segmental resection and primary anastomosis 3 to 4 days following therapy.
Abdominal wound healing, anastomotic complications and anastomotic
bursting pressure measurement were recorded.

Results: On the third and seventh days, the mean bursting pressures of
anastomoses were determined; 36.5 mm Hg and 208 mm Hg in group |;
38.5 and 228 in group N1; 25 and 150 in group Il and 27 and 162 in group
1V, respectively. (p < 0.01 for group Hl and IV). The burst occurred at the
anastomoses in all animals tested on the third postoperative day; one in
group | (10%), none in Il, six in 1l (37.5%), and four in IV (40%) on the
seventh postoperative day.

Conclusion: Preoperative fractionated irradiation and chemo-irradiation
seem to delay the healing of colonic anastomoses in rat. Therefors, in
order to prevent anastomotic complications, one may prefer to protect the
anastomoses by diverting stoma.

473 PUBLICATION

Colorectal carcinoma - Intraoperative radiotherapy with
Afterloading-Flab-Technique

C. Tonus', Ch. Kolotas?, P. Appel', N. Zamboglou?, H. Nier'. ' Department
of Surgery; 2Department of Radiooncology, Stadtische Kliniken Offenbach,
Germany

The intraoperative radiotherapy (IORT) is a new concept in the treatment of
colorectal tumours.

Between 10/94 and 12/96 22 patients (adjuvant 8, palliative 14) received
IORT. Chemo- and percutan radiotherapy was already applied at all pa-
tients with advanced and recurrent colorectal tumours. The intraoperative
irradiation was performed through HRD-Iridium-Afterloading. A flexible flab
- individually adapted to the “tumorbed” ~ was used as applicator. The
contact-dose was 10 Gy.

The mean operation time (rectumresection 2/rectum amputation 13/de-
bulking 7) increased 30 minutes at average. 4 patients had postoperative
complications — possibly correlated to irradiation — in form of penanal wound
problems (2) and sacrovesical fistulas (2). Up today — in average 10 months
(2-21) after operation — 16 patients are tumour-recurrence free. Four pa-
tients have a local tumour progression combined with good quality of life.
Only 2 patients died (marasmus; acute kidney failure).

With the Afterloading-Flab-Technique a technical simple, little harmful
procedure is disposable in the therapy of coloractal tumour. Even when
IORT through electronic radiation is not possible or the patients are already
treated with rays, a higher irradiation dose is applicable. Obtaining a low rate
of local tumour recurrence the Afterloading-Flab-Technique is a valuable
treatment alternative to extended, high risk resection procedures.

474 PUBLICATION

Clips and scar as the guidelines for breast radiation boost
after lumpectomy

F._Kovner', R. Agay', O. Merimsky', M. Inbar', J. Klausner?, S. Chaitchik! .
' Dapartment of Oncology; 2Department of Surgery “B" Tel-Aviv Sourasky
Medical Center and Sackler Faculty of Medicine, Tel-Aviv University, Israel

Purpose: Evaluate the accuracy of external irradiation boost design, based
either on the metallic clips in the tumour bed, or on the skin scar after
lumpectomy.

Methods: Thirty one consecutive patient were investigated. Metallic clips
were put by surgeon during lumpectomy, marking the length, width and
depth of umour bed (TB). Electron beam extemal radiation boost fields
were simulated both by surgical clips and by scar for each patient. Two
cm have been taken in every direction of the clips. When the field has
been planned by scar, 2 cm were added to the length of the scar in both
directions, the width of the field was planned adding 2 cm in each of 2
directions to the maximal diameter of removed tumour. Fields area, boost
volume, fields overlap were calculated and compared.

Results: The volume of tumour bed and the area of the radiation fields,
designed on the basis of scar (VS and AS), were 1.48 time larger, than
the corresponding fields and tumour bed volumes, defined by the clips (AC
and VC), (p < 0.001). Only 74% of AC were covered also by AS, leaving
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26% of AC outside the field, designed on the basis of the scar. While AC
included all the clips, AS covered only 88% of the clips, delineating T8 (p
< 0.05) On the average, 1/4 of the TB can be left untreated by the field
built considering the surgical scar to be reliable landmark for the boost. On
the other hand, 41% of SA was not covered by CA, which meant that while
treating according to scar, about 40% of the field area could be irradiated
unnecessarily.

Conclusion: Surgical scar Is unreliable landmark for the planning of
radiation tumour bed boost after breast conserving surgery. It can miss
considerable part of tumour bed, compromising local control rate. On the
other hand, even larger portion of scar oniented boost can be irradiated
unnecessarily, thus compromising the cosmetic results, which are the main
goal of breast conserving treatment.

475 PUBLICATION

Radiation therapy for chemodectoma of the head and neck
region; long term results

A. Kawecki, Z. Szutkowski, K. Bujko. Department of the Head and Neck
Cancer, Cancer Center Warsaw, Poland

Chemodectoma is rare neoplasm arising from non-chromaffin cells of
chemoreceptors. Most frequently chemodectoma is localised in the head
and neck region, especially in the temporal bone region and carotid body.
Treatment of choice in early stages of chemodectoma is surgery. The aim
of this paper is estimation of the effectiveness and tolerance of radiotherapy
for locally advanced head and neck chemodectoma.

TEMPORAL BONE REGION: Between 1970 and 1990 thirteen patients
with temporal bone region chemodectoma were treated with radiotherapy
in Cancer Center in Warsaw. All patients had advanced disease with bone
involvement and/or cranial nerves injuries. Patients were treated with Co-60
rays and two wedged fields technic was used in all cases. Total dose ranged
from 45 to 65Gy. Response was obtained in 12/13 pts.

During observation only patient died from chemodectoma progression.
Treatment was well tolerated and we didn't observe any serious late com-
plications.

CAROTID BODY: Between 1974 and 1990 six patients with locally ad-
vanced carotid body tumor (diameter more than 5 cm) were treated with
radiotherapy in our center. Co-60 rays and opposite fields technic were
used in all cases. Total dose ranged from 45 to 60Gy. Complste regression
was obtained in 3 patients and partial regression in 3 other cases. During
observation (more than 5 years) we haven't noted progression in any case.
Also we didn’t observe any serious late complications after treatment.

Conclusions: Our results confirmed data of other authors suggested that
radiotherapy 1s effective treatment for temporal bone region chemodectoma.
Radiotherapy is also effactive treatment for carotid body tumor. Tolerance
of radiotherapy in both localisations is good.

476 PUBLICATION

Impact of anatomlcal variability on dose delivery by three
field technique in adjuvant radiotherapy of breast cancer

V. Vinh-Hung, D. Verellen, P. Deconinck, J. Van de Steene, D. Van den
Berge, K. Claassens, N. Linthout, A. Bel, M. Voordeckers, G. Storme.
Department of Radiotherapy, Oncologisch Centrum, Free University
Hospital of Brussel, Belgium

Purpose: To assess anatomic variability of the axilla relevant to adjuvant
radiotherapy of breast cancer and interaction between treatment fields on
dose distribution.

Methods: CT based treatment planning records of breast cancer patients
treated post-operatively by 3-fields — anterior supraclavicular (SC), medial
and lateral opposed tangential thoracic wall flelds (TT) — from January
1994 to December 1995, are reviewed for availability of CT images through
the SC-axilla region. Images, distances measurements are compared to
simulation records and dose distributions are calculated.

Results: Mean axilla thickness measured on CT images from 43 retrieved
cases is 14.5 cm + 2.0 (standard deviation), it is closely correlated to
simulation records of table height (Spearman correlation r = 0.77, p <
0.0001). With dose of 46 Gy by 6 MV photons calculated at fixed depth ot
3 cm for the SC field, the mid-axillary dose ranges from 32 to 44 Gy. In
individual patients, dose distribution from the anterior to the posterior axilla
ranges from 116% to 55%. However total planning taking into account all 3
fields could not be done reliably due to difference of patient positioning to
accommodate limited CT aperiure.

Conclusion: Large dose inhomogeneity was expected. The problem
of 3-D dose distribution of the non-coplanar SC and TT fields is relatively





