Radiotherapy techniques

been performed by 3D RTS software (Plato, Nucletron). The prescription
dose (PD) is referred to the minimum isodose that encompasses almost
99% of the PTV.

For each plan the dose-volume histogram (DVH, 100000 points) has been
calculated for the PTV and-the brain VOL. Conformity Index {(Cl) has been
evaluated on basis of the definition.contained in ICRU 62; over (>107%PD,
Vo), under (<95%PD, Vu) dosage volume in PTV and maximum dose in
PTV.divided by prescription dose (MDPD) have been evaluated. Non-target
volumes brain tissue encompassed in the 50%PD isodose have been
evaluated (V50).

Results: The average Cl is 1.8, 2.9 and 2.3 respectively, The MDPD is
1.26, 1.18 and. 1.19 respectively. None of the PTV has been underdosed
{Vu=0). The average Vo is 96%, 89% and 92% respectively. For the non-
target brain the average volumes V50 are 2%, 5% and 8% for meningioma
and metastasi cases respectively; for GBL case V50 are 27%, 48% and
32% respectively.

Conclusion: DCRT aliows a better dose conformity than conventional
arc technique and static conformal for all types of tumor. The overdosage
at the PTV is compatible with small volumes of the PTV (6 cm3) except for
the GBL case. Non target brain is less involved with DCRT in alf cases.

From this preliminar analysis, DCRT is particularly indicated for intracran-
ical small size tumor where the dose fall-down outside the PTV is important
and dose inhomogeneities on the PTV are not very relevant because of the
small size of the volume.
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Systematic and random set-up errors in patients having.
postoperative radiotherapy for breast cancer

M. Thomsom, M. Spalding, G. Dunn, P,A. Canney. Beatson Oncology
Centre, Radiation Therapy, Glasgow, UK

Purpose: We have previously shown that using different patient positioning
for adjuvant breast radiotherapy has a significant effect on cardiac doses
and consequently the risk of cariac radiation damage. Reproducibility of
patient positioning and patient movement, including respiratory movement,
may dilute this benefit as small variations in physical dose translate. to
large differences in predicted biological effect. We have investigated the
reproducibility of radiotherapy set-up for the best patient positioning (Tgrip
method), compared to a standard arm-rest immobilisation technique.

Methods: Digitat port images were obtained on days 1,2,3 and on the 1st
day of each subsequent week of treatment.. Media! and lateral images taken
each time. The images were scaled and the images were then enhanced
to give a clear outline of the treated area. Measurements from skin surface
to posterior field border were taken at 1/4, * and 3/4 intervals from superior
to inferior borders: at right angles to the posterior border. No adjustments
were made during XRT based on these results

Results: To date 25 consecutive patients have been assessed 11 with
the Tgrip and 14 treated with the armrest. A total of 984 measurments
were analysed. The stability of the Tgrip and armrest were not statisti-
cally different, SD for set-up error being 0.26cm and 0.28cm respectively.
There was a systematic error on day 1 of treatment which disappeared by
day 2.

Conclusion: There are no difference between techniques in set-up
accuracy so the biological benefits of the Tgrip method are not lost by
poor reproducibility. The random error for both methods is within acceptable
tolerances. Set-ups should not be altered based on day 1 portal images.
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Impact of intravenous contrast on target definition in
radiotherapy of non small cell lung cancer

C. McGibney', O. Holmberg?, B. McClean?, K. Jones', J. Ammstrong™.
'St Luke's Hospital, Radiation Oncology, Dublin, Irefand; 2 St. Luke's
Hospital, Physics, Dublin, Ireland

Purpose: Accurate planning target volume(PTV) definition is critical to
achieving local disedse eradication in non small cell fung cancer (NSCLC).
The impact of intravenous - contrast (ivc) on target definition when using
three dimensional conformal radiotherapy (3DCRT) was assessed in this
study.

- Methods: Patients with NSCLC (stages Ib -lilb) underwent:CT scanning
before and‘after the administration of ivc. Gross tumour volumes(GTV) for
each patient were outiined manually in both ive and non-ivc scans. 3DCRT
plans were generatad for PTVive and PTVnon-ivc. PTVive was subsequently
transferred to the non-ive study to assess resulting dose distribution to the
PTVivc from the non-ivc 3DCRT plan. The impact of ive on CT based
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calcufations in 3DCRT plans was aiso addressed by comparing the dose
distribution to an identical test volume in corresponding ‘nor-contrast and
contrast planning CT plans.

Results: When GTVnen-ivc were compared :fo GTVivc, contrast en-
hancement reduced the volumes by a range of 22-34%: When the non-ivc
3DCRT plans were used to cover the PTVive, both the minimum-dose in
the PTVivc and the volume of the PTVivc receiving >95% of the prescribed
dose(Vol.95) were significantly reduced. The minimum- dose in PTVivc
ranged from 85.1% to 43.1% and the Vol.95 of PTVivc ranged from 97.6%
to 95:3%. When the contrast and non-contrast scans were assessed for the
test volume, the difference in dose distribution to the test volume, spinal
cord and lungs ranged from 0-1.6%, 0,7- 3% and 0- 1.2%, fespectively.

Conclusions: Use of ivc when defining. the GTV .reduces ‘the risk of
underdosing the target in NSCLC, when using-3BCRT. An added benefit
of using ivc is an increase in the potential for dose: escalation through
reduction in size of the GTV. If ivc scans are used directly for. planning, and
not just as reference images, the presence of contrast.in the: scans does
not appear to have a major impact on the planning system calculations.
However, this warrants further investigation before being used in ptanning
calculations routinely.
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Stereotactic radiotherapy for lung cancer using:gold grain
radiomarker and/or active breathing control system’

Y. Takai, K. Nemoto, Y. Ogawa, H. Matushita, K. Takeda, 7. Takahashi,
S. Yamada. Tohoku University Hospital, Radiation Oncology, Sendai,
Japan

Purpose: A stereotactic radiotherapy (SRT) for lung cancer is not easy due
to its internal motion. To overcome this problem, we developed disposable
gold grain radiomarker and active breathing control system. The ptlipose
of this study is to. investigate the usefulness of newiy: developed gold
grain radiomarker for fiuoroscopically invisible lesion and active breathing
control(ABC) system.

Patients and Methods: Thirty-five patients with metastatvc lung cancer
(46 fesions) and 19 patients with primary lung cancer (21 {estons)have been
treated with SRT since July 1997. To be sure to include the tumor movement
due to respiration to pianning target volume: (PTV}, evéry patients were
examined by fluoroscopy and radic-opaque catheters of the same:length of
tumor movement were attached on the anterior and lateral chest wall before
CT simutation. In the case of the tumor which was invisible by fiioroscopy,
a gold grain was implanted into the tumor as a radiomarker. This is a very
smalt gold-grain with a size of 0.8 x 3mm which is charged in the tip of
a sterile disposable iong neéedie with mandril. In the piresent ‘study, this
goid grain radiomarker was used for sevefi patients. We mainly used a
protocol of 60 Gy/8 fractions/2 weeks for the tummors néar the mediastinum
and pleura(19 lesions), and a protocol -of 45 Gy/3-fracticns/3-6days for the
tumors in the central region of the lung(32 lesions): Respiration was held at
a desired phase at which the tumor was irradiated, by the newly developed
ABC system. Six patients were treated using this-ABC system.

Resuits: Among 46 lesions of metastatic lung cancer,:.complete response
(CR) was achieved in 37 lésions while 5 tesions had-a partial response (PR)
so far (1 NC and 3 unknown). All patlents developad mild pneumonitis or
lung fibrosis about 3 to 6 months after SRT just in the freatmeni volume.
A gold grain was recognized:by even linacgram: Internal organ miotion was
sufficiently suppressed by the ABC systerh, and the motion was:+1-1.5mm.

Conclusion: SRT to primary or metastatic tung cancer provided excellent
local control without severe normal tissue damage so far, A gom ‘grain was
useful for fluoroscopicatly. invisible ‘lesion for radictherapy planning -and
verification of actual irradiation fisld by finacgraphy. ABC sysiem was. also
very useful for a tumor with large intemal motion by respiration.
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Interstitial brachytherapy and external-beam radiation in -
patients with locally advanced carcifiomas ofthe head and
neck

H. Stranzi, M. Ottl, R. Mayer, U. Prettenhofer, H. Guss,
G. Stockischweiger, A. Hackl. Univ.Clinic for Radiotherapy, Graz, Austria

Purpose: To evaluate the effect of .interstitial ‘high-dose-rate . (HDR)
brachytherapy followed by external beam radiation (Co 60 iunit) for locally
advanced as well as unresectable tumors of the head and neck.-

Patients and Methods: Between 1989 and 1986, a total of 68 patients
(13 females, 55 males) with squamous cell carcinomas of the:head and
neck were referred to our Department and consecutively ' irradidted with



