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administered was 13 Gy (8-20 Gy). The average fraction
size was 1.9 Gy (1.8-2.5 Gy).

Results: All patients with macroscopic tumors had
complete remission. During the mean of 31 months (range
2-48) follow-up period 2 (5%) local recurrences were
observed, while 2 (5%) patients developed second primary
skin cancers. No regional or distant failure was noted.
The achieved true local control rate for all patients is 98%.
According to the Common Toxicity Criteria Scoring system
no grade 3-4 acute and late complications were observed.
The reproducibility of the catheters and the treatment
tolerance were excellent in all cases.

Conclusions: 3D conformal CT assisted HDR-BT boost
is a feasible, safe and effective treatment modality.
Treatment is well tolerated with minor acute and late
sequelae or complications. Monotherapy is planned in
the near future.

CT and MR assisted 
HDR brachytherapy 
in exceptional 
location tumors
Liposits Gabor, Lakosi Ferenc, Antal Gergely, Kovacs Arpad,
Glavak Csaba, Hadjiev Janaki, Repa Imre, Bogner Peter
Kaposvár University, Kaposvár, Hungary

Purpose: To demonstrate the feasibility of CT and/or
MR assisted HDR brachytherapy in rare location tumors
through a view of selected case reports.

Material and methods: Modern imaging assisted HDR
brachytherapy is available since 2002 at our Institute. Cases
were selected from the following locations: presacral region,
bile duct, head and neck, and the auditory canal. All
of the cases were recurrent tumor. Except the patients with
auditory canal and bile duct carcinoma catheter implantation
was performed intraoperatively under general anesthesia.
Cross sectional imaging followed the catheter placement.
For the auditory canal patient individual mould technique
was used and catheters were placed with interventional
radiology technique for the cases with bile duct cancer.

Results: For planning the information from the con-
ventional X-ray technique was amplified with data from CT
and/or MRI scan and a 3D GTV conceptual plan was used
for the treatment. Taken into account the dose from
the EBRT the achieved dose spread was feasible in all
of the cases and a significant dose elevation was
administered to the CTV. Due to the high dose gradient
of the brachytherapy and the image based planning no
grade 3-4 acute side effects or adverse events were observed.

Conclusion: CT and/or MR assisted HDR brachy-
therapy could provide a good and effective treatment
alternative for recurrent tumors even in challenging regions.
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initial experiences
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Glavak Csaba, Rakasz Istvan, Kiss Istvan, Hadjiev Janaki,
Repa Imre, Bogner Peter 
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Purpose: Our aim was to verify the dose delivery to
the anterior rectal wall during MR-guided HDR
brachytherapy using a custom-made plastic MR com-
patible dosimeter model for the simulation of a five-fold
semiconductor rectum probe.

Material and methods: Eleven patients with
intermediate to high-risk prostate cancer were treated with
46-60 Gy of 3D conformal external beam radiotherapy
followed by a single or two fraction of 8 Gy MR-guided
HDR boost. Template reconstruction, trajectory planning,
contouring and 3D conformal treatment planning were
based on T2-weighted FSE images. After implantation
the patients were left in the original position with
the template-obturator system. Within the centre
of the obturator a tunnel has been created allowing
the exact and reproducible insertion of the recital probe in
vivo. During the series of the FSE images the model is
inserted into the obturator, so that the five plastic
“detectors” are clearly visualized by the help of the gel
separation. On the final plan the dose delivery in the centre
of each detector could be directly visualized and calculated
on arbitrary plane. Before treatment, the model is replaced
by the real rectal probe. The measured dose values then
compared to the calculated ones.

Results: MR-based in vivo rectal dosimetry measure-
ments were performed in 9/11 patients. Our dose
constraints limits for the rectum are the followings: anterior
rectal wall D0.1cc ≤ 85% and anterior rectal mucosa Dmax
≤ 60%. No RTOG Grade 3 or worse acute toxicities were
observed. 82-99% of the target volumes received
the prescribed dose and D0.1cc for the urethra and anterior
rectal wall were consistently under 125-150% and 85%.
The average differences with SD between the calculated
(mean values in Gy; D1: 1.97, D2: 2.36, D3: 2.20, D4: 1.66,
D5: 1.06) and measured dose values (D1: 1.91, D2: 2.29, D3:
2.15, D4: 1.68, D5: 1.13) on each detector level were
the followings: +1.9% (11.9); –2,7% (14.2); –4.6% (15.6); –2.8%
(11.9); –3.0% (10.3). The probable reason for the relatively
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high SD values is the high dose gradient in relation to
the positioning accuracy and the size of the detectors.

Conclusions: MR modelling of the rectal dosimeter is
a promising technique to provide an accurate prediction
of rectal dose delivery. Further experience and longer
follow up are planned in the near future.
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Purpose: CT based 3D conformal external beam
radiotherapy (EBRT) alone, or combined with chemo-
therapy, as well as image guided brachytherapy are
the essential treatment of cervical cancer to date.
The technique for EBRT is unquestionable and available in
every radiation oncology center. Meanwhile the practice
of recommendations based MR guided HDR replaces
the use of conventional X-ray based therapy and gains its
appropriate position.

Material and methods: Multichannel cylinder with
a central opening and 8 circumferential channels parallel
to the central axis has been methodically developed and
introduced into practice with 0.35 Tesla high resolution
open MRI examinations performed for the insertions. For
a period of 6 years from total 248 patients, HDR BT has
been performed on 92 patients. 65 patients (70.6%) with
locally advanced uterine cervical cancer received as part
of the complex irradiation HDR BT, accomplished with
the MR assisted technique. The information of the pre-
treatment sequential T2wMR images was used as
recommended for the individually tailored delineation
of the CTVs and the OARs on all planes, taking also into
consideration the MRI-defined GTV at the time of the BT.
After detailed analysis of the DVHs, HDR BT was carried
out in three fractions within a period of one week.

Results: With the modification of the circumferential
applicators positioning an advance in the dose distribution
was obtained extending individually the treated volume.
61 accepted, individual MRbased treatment plans have
been used for a total of 179 BT fractions. The treatment
proved feasible and was tolerated well by all patients.
Gastrointestinal, or urological adverse events were not
detected in relation with the BT with average parameters
for the 2 cc of bladder, rectum and sigmoid of 76.2; 72.3
and 68.7 Gy, respectively. Applying the linear-quadratic

model for sublethal damage repair the dose of the
brachyterapy treatment was biologically normalized to
the EBRT dose fractions. PTV, PTV-boost and (HR) CTV
median coverage was 97.9%, 98.2% and 93.4%, respectively,
while at retrospective analysis HR-CTV D100 dose was at
mean value of 72.3 with HR CTV D90 at 79.9 Gy.

Conclusions: The routine employment of a multiple
channel brachytherapy device with MR image based 3D
treatment planning complements with the recom-
mendations for defined target concept, and dosevolume
constraints.

HDR endobronchial
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protocols
Skowronek Janusz, Chichel/ Adam, Kanikowski Marek
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Purpose: The aim of this work is to compare results
of palliative HDR-BT using various treatment protocols
with the view to analysing differences in survival and
diminishing breathing difficulties.

Material and methods: Six hundred and forty eight
patients with advanced lung cancer were treated by
HDR-BT at the Greatpoland Cancer Center. All the patients
were divided into two groups according to their clinical
stage and the Karnofsky score – those with the Karnofsky
score lower than 60 were qualified for a single fraction
treatment. Three hundred and three (46.8%) patients
received a total dose of 22.5 Gy in 3 fractions once a week,
345 (53.2%) patients received one single fraction of 10 Gy.
They were under clinical and endobronchial observation
as regards survival rates, local remission and subsiding
dyspnoea, breathing, cough and haemoptysis in the first,
third, sixth and twelveth month of observation.

Results: Four weeks after the end of treatment subjective
improvement (subsidence of all symptoms) was ascertained
in 573/648 (88.4%) patients. There was no difference in
the length of survival time between the two groups
of patients. Patients showing improvement survived longer
than those who showed no change or progression. In
multivariate analysis others statistically important prognostic
factors were: clinical stage of primary tumour (F Cox,
p = 0.000002) and dyspnoea (F Cox, p = 0.001). In univariate
analysis correlations between survival and Zubrod score,
grade of cough, hemaptoe and pain were found.


