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The influence of the number
of needles on the prostate
HDR treatment plan quality
Chichel/ Adam, Kanikowski Marek, Skowronek Janusz
Greater Poland Cancer Centre, Poznan’ , Poland

Purpose: One of current approaches for the manage-
ment of localized prostate cancer is a combination
of external beam radiotherapy (EBRT) combined with
interstitial high-dose-rate brachytherapy (HDR-BT) boost.
The quality of prostate cancer interstitial brachytherapy
depends on the operator skills, the anatomy of prostate, its
volume and relation to surrounding tissues (pubic arc
interference), previous diseases and treatment (e.g. TURP,
hormonal therapy). Clinical practice shows that the number
of implanted needles is also vital. To date, there is rare data
available concerning the minimal number of needles and
its influence on dose distribution, side effects and
long-term outcome. The study is to determine the minimal
number of needles which should be used for prostate HDR
brachytherapy to obtain an implant of good quality.

Material and methods: 181 patients (age 51-70, median
64) with localized prostate cancer (T1-3N0M0) were treated
with interstitial HDR-BT since April 2007 till December
2008. In all cases HDR-BT was administered as a boost in
a single dose of 15 Gy after previous 50 Gy from EBRT.
Volumetric and dosimetric data were collected. All
treatment plans were divided into two groups. First group
(good quality implants) consisted of treatment plans which
fulfilled all dose-volume constraints (P-D90 > 90%, P-V200
< 15%, U-D10 < 125%, U-Dmax < 160%, R-D10 < 75%).
Second group consisted of suboptimal treatment plans. Both
groups were compared taking into account the number
of inserted needles. Statistical analysis was prepared with
Mann-Whitney U test; significance level p < 0.05.

Results: The difference between two groups was found
to be statistically significant (p = 0.013). Median number
of inserted needles in first and second group resulted in 15
(range 9-18) and 13 (range 8-18), respectively. Differences
were most eminent in patients with prostate glands
of small volume (< 20 cc). Needles number was found to
be directly proportional to PTV, P-D90 and P-V100;
inversely proportional to P-V200. In the study, either
the minimal number of needles nor minimal prostate gland
volume were not clearly defined in terms of high
probability of achieving a good quality implant.

Conclusions: Relatively higher number of needles is
related to a higher probability of achieving a treatment plan
with all dose-volume constraints fulfilled. Suggested
minimal number of needles that should be used for each
implant is > 9, optimally ≥ 13. Suggested minimal prostate
volume qualified to HDR brachytherapy should not be less
than 12 cc, optimally ≥ 18 cc. Too small prostate volume
and/or low number of implanted needles results in
suboptimal treatment plans.

Brachytherapy in cancer
of eyelid
Constantinescu Amalia Luminita, Cicaltei Violeta, 
Savu Mircea, Murgoi Gabriela, Popa Raducu, 
Staicu Iulian, Vasile Raluca 
Oncology Institute Bucharest, Bucharest, Romania

Brachytherapy is a method of local treatment, who
intend to strengthen results after surgery because
the surgery can not always be done in oncologycal limites.
We want to present a poster with our results in
Oncologycal Institute about the treatment on this type
of cancer.

Our experience of mold
brachytherapy technique
for basal cell carcinoma
of the face
Owczarek Grzegorz, Bialas Brygida, Smolska Beata,
Szlag Marta, Mazur Ewa, Fijalkowski Marek
Maria Sklodowska-Curie Memorial Cancer Center and Institute
of Oncology, Gliwice Branch, Poland

Purpose: The aim of this study is to evaluate
the treatment results in the basal cell skin cancer patients
treated with HDR brachytherapy via mold applicators and
description of the technique.

Material and methods: A total of 93 patients with basal
cell carcinomas of the face were treated between July 2001
to April 2006 by mold aplicators and HDR brachytherapy
with iridium-192.There were 44 men and 49 female.
The mean age was 69 years (range 35-101). 63 lesions were
2 centimeter or less in diameter, 30 lesions were greater
than 2 centimeter. Four step scale was used for evaluation
of the response: 1 – complete response, 2 – partial response,
3 – no response, 4 – progression. Toxicity was assessed
according to RTOG/EORTC criteria. Individual mold
applicators were used in each treatment. Dose per fraction
ranged from 5 Gy to 6 Gy and total one from 30 Gy to 45 Gy.
Dose was specified half centimeter from the surface
of the applicator which is made of poly (methyl-
methacrylate) (PMMA) in the process described below.
First, two component silicon medium ismixed 30 seconds
in hands than put on the patients’ face to obtain treated
surface impression. Silicon impression is used to make
“negative” of plaster. This negative is put in press and
the PMMA platelet is put on it. Plaster negative and
PMMA platelet is treated with temperature 240-250°C and
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4.5 atmosphere pressure. After cooling the applicator it is
cut with diamond wheel and polished with buffing wheel.
Afterloading drains are put on the surface of the applicator
parallel with each other in the desired area with 0.5 to
1 centimeter distance and fixed with acryl glue.

Results: Complete and partial response was observed
in 88% and 12% respectively. Progression or no response
was not observed. Acute toxicity was not observed in 35,
grade 1 was observed in 48, grade 2 in 6 and grade 3 in 0
and grade 4 in 4 patients, respectively.

Conclusions: HDR brachytherapy with mold applicators
is a safe and effective treatment modality in patients with
basal cell carcinoma of the skin. This method is easy in
practical application. It enables reconstruction of all surface
curves and use of individual shields if necessary. Patient
were satisfied with cosmetic results.

Impact of prolongation
of treatment time 
on pelvic control 
for Ca of uterine cervix
– radiobiological modelling
TCP versus clinical
outcomes from EBM
Matula Pavol, Koncik Jan, Dubinsky Pavol 
Institute of Oncology, Košice, Slovak Republic

Purpose: Several studies have demonstrated decreasing
pelvic control (PC) & survival rates (SR) in carcinoma
of uterine cervix when overall treatment time (OTT) in
definitive RT is prolonged. This loss of PC presents in mean
value 0.8%/day originated by repopulation of tumour

cells. The aim of contribution is assessment of capability
of Poisson formulation of LQ model for TCP to predict PC
for various fractionation schedules in HDR brachytherapy
and timing definitive treatment.

Material and methods: Clinical pooled outcomes from
EBM offer the values of PC & SR for standard treatment
(EBRT & ICRT) and treatment with prolonged OTT. PC
(stratified according to clinical staging I, II, III) have been
utilized for estimation/derivation of the repopulation
factor RF (extra dose/day necessary to keep the same level
of PC). The radiobiological analysis was provided using
own program “BioGray“ (tool for simultaneous
radiobiological modelling BED, TCP, NTCP including
DVH). Two standard treatment schedules (EBRT 25F/1.8
Gy + [HDR 5F/6 Gy/A or 4F/7 Gy/A]) were evaluated
by OTT (from 50 to 90 days). In addition, simultaneous
calculation of BED & TCP was provided (varying RF from
0 to 1 Gy/day).

Results: From available clinical outcomes of EBM was
derived value RF = 0.4 Gy/day (95% CI; 0.3-0.5). To
achieve the same level of PC (for forced gaps) the extra
dose is recommended (e.g. add HDR fraction in week or
increase dose per fraction).

Conclusions: OTT is one of the major independent
prognostic factors of treatment effectiveness. Prolongation
of OTT can devalue exact planning process and treatment
delivery. The compensation of repopulation from this point
of view is justified. The BioGray seems a useful tool for
radiobiological modelling (TCP/NTCP) in various clinical
situations in the programme QA.

FIRST-Oncentra Prostate
Combo System: 
pros and cons
Fröhlich Georgina, Major Tibor, Ágoston Péter, Polgár Csaba
National Institute of Oncology, Budapest, Hungary

Using combined hardware for permanent and temporary
prostate brachytherapy planning has many advantages and
disadvantages. The UNIX based FIRST system (SPOT PRO
treatment planning system and SeedSelectron treatment
control system, Nucletron) for permanent and the
Windows based Oncentra Prostate planning system
(SWIFT system, Nucletron) for temporary brachytherapy
have been developed by different workgroups. The basic
concept of the FIRST is similar that used in Plato, but a new
menu system is applied in Oncentra Prostate which is
similar to Oncentra Brachy and Oncentra MasterPlan.
The shared hardware – computer, cart, US machine and
floor stand – is comfortable in small operation theatres, and
their mobility is also convenient. However, it can not be
used for simultaneous permanent and temporary prostate
treatments. The two planning systems have two different


