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choice. A novel approach is the using of Extracorporeal Shock Wave 
Therapy (ESWT) if the established treatment s@edules have failed. So 
far there has been- no controlled study comparing the effectiveness of 
ESWl with an estabtished conservative therapy such as X-ray stimulation 
irradiation. 

Method: Thirty patients with chronic supraspinatus tendinitis were admit- 
ted into this pmspe&e random&d study. After randomisation the patients 
were treated either with low dose radiotherapy or with ESWT. Irradiation 
was performed using a cobalt 60 unit. The applied was 6 times 0.5 Gy and 
was delivered to the ICRU reference point (1 fraction&y) with cobalt 60 
gamma rays. ESWT treatment occurred three times with 2000 pulses per 
session (energy flux density ED+ O.lmJ/mn@ in one week intervals using a 
Storz Minilith SLl. Primary endpoint was the age-corrected constant score. 

Results: In the radiotherapy group average the age-corrected constant 
score improved from 38.6 before radiotherapy through 63.9 points after 12 
weeks to 70.4 points after 52 weeks. In the ESWT group it rose from 41.5 
points to 76.4 points and 81.9 points, respectively. 

Conclusion: No s4atistica#y &gnificant differences were rjmven between 
radiotherapy and ESWT. ESWT appears to be equivalent but not superior 
to radiotherapy in treating chronic supraspinatus tendinitis syndrome. A 
comprehensive randomised study is however necessary to ensure the 
equivalence of ESWT. 
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Radlotherapy for age-related macula disease: a longitirdlnal 
single-arm study 

S.‘, J. Stammen’, C. Aithaus”, G. Schmitt’. 
’ Heinrich-tieine-UniversiQ Radiation Therapy Dept., Duesseldorf 
Germany; * Heir&h-Hein&Jniversi& Ophthalmolog)! Duesseldorf, 
Germeny 

Purpose: To study the bene6t from low dose fractionated radiotherapy in 
age-related macula disease (ARMD). 

Methods: From 1997 to 1998,72 patients with ARMD were enrolled. Pa- 
tients with advanced cataract or concurrent retinal disease were excluded. 
6 x 2Gy were administered to one eye in each patient. Fluorescein angiog- 
raphy and measurements of visual acuity were performed prior to, 3 mo., 6 
mo., and 12 months after therapy. From 69 patients (30 classic ARMD, 39 
occult ARMD) complete follow up data of at least 1 year were accessible to 
evaluation. The Wilcoxon rank test adjusted to serial tests (Bonferoni-Holm- 
method) was used to establish statistical significance. Acute and chronic 
potential side effects were also registered. 

Results: The visual acuity decreased during follow up in 43/69, was 
stable in 18, and improved in 8 cases. The mean visual acuity deteriorated 
significantly (p&02). This holds true of both subtypes of ARMD. The most 
pronounced decrease of visual acuity occurred within the first 3 weeks. 
Occult ARMD did significantly better than classic ARMD (p&03). Neither 
age (p=O.17) nqr sex (p&2) significantly influenced prognosis. 4 patients 
reported transitional complaints. Opacifaction of the ocular lens was not 
observed. 

Conduslon: Low dose fractionated radiotherapy with 16 Gy is well 
tolerated. However, visual acuity is not preserved in the majority of ARMD 
patients. Despite promising initial reports our disappointing findings are 
in accordance with an increasing number of negative randomized and 
non-randomized published trials. 
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Hyperbaric oxygen does not enhance tumour growth and 
metastatic potential of the rhabdomyosarcoma Rl H 

K.A. Hartmann’, A.J. Van der Kleije, M.C.C.M. Hulshof3, U.M. Carl’, 
P. Sminia4. ’ lh&eMty Clinic, Dept. Radiation Or&m Duessetdofl 
Gemany; *A!&, Dept. of Surgery Amsterdam, The Netherlands; 3AMC, 
Dept of Radiation Oncol~ Amsterdam, The Netherlands; 4 Free 
UniversiQ Dept. Radiation Oncology/Section RadioWobg~ Amsterdam, 
The Netherlands 

Purpose/ObJectfve: There is cOncem that hyperbaric oxygen therapy might 
have cancer-enhancing pmperties. This analysts was performed to inves- 
tigate whether hyperbaric oxygen affects tumour growth and’ influences 
metastatic potential in an experimental tumour system. 

Material and Methods: WAGIFtlj rats bearing the RIH rhabdomyosar- 
cOrna on the right f&k were locally irradiated with 250 kV X-rays. The 
radiation dose ranged between 60-9OGy given in 22-30 fractions in an 
overall treatment time of six weeks. For radiation enhancement, animals 
inhaled room air under ambient conditions (r&8), or normobaric carbogen 

(95% 02; 5% C02) (n=41), or hyperbaric oxygen at a pressure of 240kPa 
(n=41). The number of carbogen or oxygen exposures ranged betwean 
2-30 (median: 6). and the oxygen ‘exposure Imee were at feast 10 minutes 
at treatment pressure. Animals were followed up to 150 dayaafter the start 
of treatment. The incidence of local recurrence or metastatic lung diseaqe 
was scored: Pulmonary metastases were verified by post mortem 4ung 
dissection. The time interval between tumour transplantati~ arid first signs 
of lung metastases was anaiysed using Kaplan-M&r-statistics 

Reaub Fourteen animals in air, 13 in carbogen and IO in hyperbaric 
oxvDen develo$x?d lung metastases. The median time interval forthe occur- 
rence of pulmonary m&stases was 127days (95%-Cl: 101-153days), 132 
days (95%-CI: 118-148 days) and 137 davs (95%-C? 120-154 days) for air, 
c&o&n and hyperbadco&en, re.spec&e&. In the Kaplan-Meie&alysis 
there were no differences between the three groups (log-rqnk-test>O.5). 

Conclusion:’ Our data give no evidence that tumour growth and 
metastatic potential of the RIH rhabdomyosarcama is e&m&d by hy 
perbaric oxygen breathing. 
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The role of postoperative radiotherapy in the management of 
merkef cell carcinoma 

H.T. Eich’, D. Eich2, S. Staar’, C. Mau&, H. St6tzer3, T. K&g*, 
R.-P. Miiilerl. ‘University Of Cologne, Department of- 
Cologne, Germany; 2Ur&ersity of Cologne, Department of Deimafotogy 
Cologne, Germany; 3 University of Cofogne; Departmen of Medicat 
Statistics, Cologne, Germany 

Purpose: Merkel ceIi carcinoma (MCC) is.a rare, aggressive neuroen- 
docrine tumor of the skin with a high potential of loc&egio~al relapse 
after surgery alone. The value of radiotherapy (RT) for curative treatment 
strategies wasevaluated. 

Methods: From 111990 to 5/2000, 31 patients with MCC (13 men, 18 
women, age 34 - 92 years) were treated at the University of Cologne, 
Germany. Primary tumor sites were: head and neck region 13 pts., limbs 
13 pts., trunk 5 pts.. The tumors were stage I (primary tinnor alone) in 
26/31 pts., stage II (IoCoregionaI me&stases} in 4/31 and stage ltt (distant 
metastases) in l/31. Treatment consisted of surgery atone in lrU31 pts., 
adjuvant postoperative RT in 16i31 pts. (one with incornpletesurger+), and 
definitive RT in 1 patieht with a stage Ill tumor. Po@oper&ely, the median 
target dose was 55.5 Gy to fhe tumor region. Add$tional RT to,the tegional 
lymph nodes was applied in 7 pts. with a median target dose of54 Gy. 

Results: With a follow-up of 4 to 112 months (m&kin 22 months) the 
median overall survival (OS) after first diagnosis <as 3f? menthe @$&-Cl: 
O-75 months) with a ?&year OS rate of 47% (95%-CI::28-69%). 6/31 pts. 
relapsed loc&y after a median of 4 months, tti/31 pts. develo$d regidnal 
lymph node metastaaes, and 7/31 pts. distant metastasae. 9 pts. died as a 
direct result of MCC. Locoregional control ,and di$ease+ree qurvival were 
signifiiantly improved tor pts. with postoperative ,RT (p&023). U&and 
multivariate analysis rkvealed that tumor locations in the he@ and neck 
and me lack of postwratlve RT are unfavorable progilostic factors. 

Conclusion: Postoperative FiT to the primary tumor region and regional 
lymphattcs reduces si&ifkantly the risk for locoregional mcurrence, espe- 
cially for head and nec$ MCC. Prospective dinical trtals should be performed 
to confirm these obsetitions. 
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Osteoradionecrosis of pelvic bones - a single institution 
experience 

D.1*3, M. Vosmik’, M. Jirasek2, V. Sfahalova’ ’ Institutep~ Radktion 
Onwlm Faculty Hospital B&Ma, Department of.Ra&m P&t&e, 
Czech kpuWfc~* Fackty Hospftat t?&vka, Rad@~ostc &&t&nt, 
Prague, Czech Rep&k; 31nstitute of Haamabbgy and %icixf Tmnsk%n, 
Experimental Vimto~, Prague, Czech RepuWic 

Purpose: to assess the incidence and risk factors of pelvic fnactures as a 
result of radiation therapy in women with gynecol~qal cancer. 

Methods and materlsk We mtrospecUvely ~reviswed 4016 femab-pa- 
tients treated at our institute between 198a an& 1998 with ~meg&ttage 
radiation with or without brachytherapy for cancer @I the pelvicarea.;Eiiiibfe 
were patients with vulvar, vaginal, cervical, end&3+t,and&i~n tube 
cancer. Median follow-up was 68 montha(range O-2@. :Enip@sis was put 
on treatment-related and patient-related risk factors. 

Resulte: 15 patients developed symptomatic bon&fracture cause@ by 
osteoradiiecrosis, which makes an overall in&en@ of 0,37 per sent. 
The diagnosis was based on anamnesis. clinical course and,X-ray OT CT 
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images reviewed by one experienced radiologist. Median time of onset was 
44 months (range 6 - 197). All patients had pain as the first symptom. 
The only independent predictive factor for developing osteoradionecrosis 
was pm-existent osteoporosis. Other risk factors, including higher age, 
postmenopausal status or steroide treatment, are ail related to osteoporosis. 
We didn’t find any significant treatment-related predictive factor for pelvic 
osteoradionecrosis. 

Conclueion: Patients with osteoporosis are at highest rfsk for developing 
osteoradionecrotic fractures after pelvic radiotherapy. More studies are 
needed to find out other endogenous predictive factors (e.g.TGF-beta). 
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Time-dose-response relationships In patients wtth head and 
neck squamdus cell carcinomas treated by surgery and 
postoperathre radiotherapy 

Maria Rosario Guerreru Tejada’ , Juan de Dios Luna del Castillo2, 
Vicente Pedraza Muriel’. ‘Departments of Radiation Oncology; 
*University Hospital, and Biostatistics, Faculty of Medicine, Granada, Spain 

Purpose: To define the influence of the dose and time on the response to 
treatment in postoperatively irradiated head and neck cancer patients and 
to establish a good prediction of failure. 

Methods and Materials: From January 1965 to December 1995, 214 
patients with histologically proven head and neck squamous cell carcinomas 
were inadiated after radical surgery or single tumour resection according to 
surgical and histopathologic findings. The total doses given ranged between 
50-75 Gy to the primary bed tumour and between 4256 Gy to the neck 
with fraction sizes of 1.7-Z Gy/day. The median length of the ttme interval 
between surgery and radiotherapy, time of inadiation and total treatment 
time was 81 days, 59 days and 139 days, respectively. The end-point 
analysed was the local-regional tumour control rate at the primary tumour 
bed and neck for 5 years from1 the beginning of radiotherapy. Univaribte 
and niultivariate analyses were used to determine predictors of failure from 
among the following studied variables: i) clinical stage (l/N) of the patiertts; 
ii) tumour grade; iii) neck surgery; iv) tumour margins; v) histological tumour 
nodal extension; vi) chemotherapy; vii) normalised total dose; viii) time 
interval between surgery and radiotherapy; ix) time of inadiation; and x) 
total treatment time. 

Fie~ultsi The actuarial 5 years tumour control rate for the entire group 
was 72%, and 92% of the patients who achieved local control are currently 
alive without disease. Tumour cuntrol was inversely related to T stage 
(83% #for T? vs. 57% for T4) ‘and the probabilitv of local control within each 
stage wasdependent on tie N status (?7l%for Tz-T&c vs. 314% for 
T3-Tf11-Ns). Histological N status and tumour margins, but not tumbur 
grade;’ impacted significantly on tumour control. When local control was 
anaiyaed as a function of the dose to the primary, a nonsignificant negative 
dose-ksponse mrelatianship was found. The total treatment time was a 
significant prognostic factor and the time interval between surgery and 
irradiation proved to be an independent predictor of failure. 
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lmprovlng the qualii of care in a rural radiation oncology 
center through use of telemedlcine 

R. Ft. Foote, D. Owens, T. Kozelsky. Mayo clinic, Radiation 
Oncology; Rochester, MN, USA 

Purpose: In 1998, in a rural region of the United States, a telemedicine 
system was used to link a community radiation oncology center with an 
academic center of medical excellence in an effort to improve care. 

Methods and Materials: A tele-medicine system was installed in both 
centers to allow remote consultation and review of treatment related ra- 
diographs. A 3-D compatible treatment planning system and practice man- 
agement software allowed on-line review of treatment plans and data. A 
comprehensive quality assurance program was instituted. In December of 
2000, utilization of the tele-radiography system and the trend of quality 
assurance indicators were assessed. 

Results: The teleradiography system was used for peer review of all 
cases. This system was also used for sub-specialty consultation in the 
treatment of uncommon malignancies. The integrated treatment planning 
system lallowed the simulation and treatment planning for complicated 
cases to be performed in the academic center and then the treatment was 
delivered in the community center. Quality assurance parameters showed a 
positive trand. Treatment accuracy, as measured bv the deviation between 
ihe’central axis simulation and pohal films, was a&ssed. In 1998, 96% of 
port films (2,828 of 2,949) were within 0.5 cm and 1% (23 of 2,949) were 

greater than 1.0 cm. In 2000, 97% (4.111 of 4,245) were within 0.5 cm 
and 0% (17 of 4,245) were greater than 1 .O cm. Discrepancies between 
prescribed and treated field parameters improved significantly, from 0.9% 
(84 events@,632 patient visits) to 0.3% (25 events/IO,162 patient visits) 
between 1998 and 2000. Physicist chart reviews revealed deviations of 
5-10% from prescribed parameters in 1.1% (15 of 1.375) and 210% in 
1.2% (18 of i ,375) of ch&s reviewed in 1998 and deiat&s of 5-10% in 
0.0% (0 of 2,096) and ~10% 0.7% (15of 2,096) in 2000. 

Cor&slons:~Objectively, quality assurance-indicators revealed a mod- 
est, but measurable, improvement following incorporation of the rural center 
into a regional oncology network. Subjectively, the teleconferencing system 
was useful in obtaining expert advice in treating less common malignancies 
as well protiding on-going opportunities for continuing education. 
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The concentratlon-cJeper@mcy df the radiosensitising,effect 
of gemcitablne and the influence of the rescue agent 
amifostlne in v&o 

B. Pauwels’, A. Korst’, C. De Pooter2, G. Pa$n’, H. Lambrechts’, 
F. Lardon’, J. Venorken’ ’ University of Anfwefp, Medical Onco/og)! 
Wiirijk, Belgium; 2St. Augustfnus Hospital, Radiotheraw, Wik#k, Belgium 

Gemcitabine (dFdC) is an active antitumour agent with radiosensitising 
properties. Since the combined use of dFdC and radiotherapy (RT) also 
results in an increased toxicity, there is a need for optimisation of this wm- 
bined approach. Cytoprotective agents might be utilised to reduce these 
toxic effects. In that respect, amifostine (ami) is one of the most promis- 
ing cytoprotectors that in vivo selectively protects l#Kmal tissues against 
radiation- or chemotherapy-induced toxicities. We studied the concentra- 
tiondependency of the radiosensitising effect of dFdC and the combination 
of dFdC/RT with ami in various cell lines. 

H292 and A549, two lung cancer cell lines, ECV304, a bladder cancer 
cell line and CAL-27, a carcinoma cell line of the tongue were used in this 
study. The cells were treated with 0, 1, 2, 4, 6 and 8 nM dFdC for 24 hrs 
prior to RT. Ami (3.5 mM) and alkaline phosphatase (7.5 U/ml) were added 
30 min prior to RT. Cells were irradiated at room temperature by 6OCo over 
a dose range of O-8 Gy. Cell survival was determined 7 days after RT by the 
sulforhodamine B test. iD50, radiation dose resulting in 50% cell kill was 
calculated from the survival curves, fitted according to the linearquadratic 
model: survival=exp(-aD-bD2). The radiosensitising effect is reflected by the 
dose enhancement factoc(DEF): lD50(dFdC)fiD5O(+dFdC). The protection 
factor (PF) was calculated by ID50(+ami)/lD50(-ami). 

For ECV304 calls the DEFs varied from 1.39 to 2.98 after treatment with 
1 to 6 nM dFdC. H292, A549 and CAL-27 seemed to be less sensitive for 
the radiosensitiding effect of dFdC, with DEFs ranging from 1.05 to 2.87, 
1.02 to 2.52 and 1.06 to 2.52 for 1 to 8 nM dMC, resp. H292, A549 and 
CAL-27 cells werb’also less sensitive for the cvtotoxic effect of tiFdC: lC.50 
values (cont. causing 50% cell kill) were 8.0, 9.0 and 8.9 nM ih Hz%?, A549 
and CAL-27 cells. respectively, while in’ECW304 the IC50 was 3.1 nfvl. In 
combination with dFdC/RT ami clearly showed a protective effect. In H292 
cells the PF of ami after1 treatmertt with 4 nM dFdC/RT was 1.64 and with 8 
nM dFdO the PF was 1.86. 

In coziclusion, we observed a concahtmtion- and cell line-dependent 
radlosensitising effect of dFdC in vitro, which seemed to correlate with 
the sensitivity of the cell line for the cytotoxic effec’of dFdC. Ami cleatiy 
showed protective effects. Since these protective effects seem to occur 
selectively in normal tissues ami should be used to further optimise dFdC/RT 
combinations. 
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Loss of alkaline phosphatase expression in breast 
carcinoma: Implications in the amifostine selective 
cytoprotection 

M.I. Koukourakis, A. Giatmmanolaki, E. Kontoleon. K. Ttiantafilties, 
E. Sivrtdis. Demo&us University of Thtace, Radiothempy/Onco@y and 
Pathology~hysiology and Pharmacology; Alexandmupolis, Greece 

Introduction: Amifostine (W&2721) is an importance cytoprotective agent 
widelv used in clinical oncuIoctv to protect normal tissues aaainst radiation 
and chemotherapy. This is aninactive compound that becor&s dephospho 
rylated to an active thiol (WR-1065) by the enzyme alkaline phosphatase 
(AF), abundantly found in the normal endothelium. Although a di&ct evi- 
dence is’missing, it is believed that amifostine selectively protects normal 
tissues and not the tumors, as AF is down-regulated in the tumotal vascu- 
lature. 


