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Use of MOSFET detectors for in-vivo doslmetry during 
permanent low-doss-rate prostate implants 

J.E. Cygler’, A. Saoudi’ , 0. Wilkins’, C. Morash3, G. Perry’. rMedica/ 
Physfcs, 2 Radiation Onwkqx Ottawa Regional Cancer Centre, Ottawa, 
Canada; 3 Ottawa Hospital, Urology; Ottawa, Canada 

Purpose: Prostate volume and shape can change during bans-perineal 
interstitial permanent prostate brachytherapy due to edema caused by the 
trauma of needle insertion, making it dtcutt to achieve the planned implant 
geometry and hence the desired dose distribution. An instant in-vivo dose 
measurement device would be useful to facilitate adjustment of the seed 
distribution in response to changing geometry during the implant procedure. 

The purpose of this work was to evaluate specially designed MOSFET 
detectors for in vivo dosimetry inside the bladder and along the urethra 
immediately post-implant. 

Materials and Methods: The detectors used for the in vivo measure 
merits were dual Metal Oxide Semiwnductor Field Effect Transistors (MOS- 
FETs. Angular response of the MOSFETS was measured in the 108 kVp 
orthovoltage beam, which has an effective energy sirnllar to that of the 1251 
seed. Catibratton in terms of dose per unit response of the detector was 
done in a solid water phantom using a speclal high activity 1251 seed. Ptior 
to use for In-vtvo measurements all MOSFffs were sterilized. MOSFET 
detector was inserted Into the lumen of the Fdey catheter. Measurements 
were taken at 1 cm intervats from base to apex of the prostate. Foe each 
measurement point, the distance between the MOSFETand the lower edge 
of the Foley ,balloon was recorded to provide the reference to the internal 
bladder wall. 

Results: We have performed the ‘measurements of the initial dose rate 
along the urethras of several patients. The dose rate increased with the 
distance from the bladder, reaching a maximum inside the prostatic part of 
urethra. The value of this maximum for different patients ranged from 10 to 
16 cGy/hr, corresponding to the total absorbed dose of 205 to 328 Gy. The 
shape oftits dose rate curve can help ta evaluate an overall imptant quality. 
The in-vivo measurements agreed well with the post-implant treatment plan 
catculations. 

Conclusions: Specially designed MOSFET detectors are very useful for 
in vtvo dosimetry of permanent prostate implants. When inserted into the 
urethra, they can measure in real time the initial dose rate received by 
this organ. This can serve not only as an indicator of possible treatment 
complications due to excessive dose to the urethra, but also~as a measure 
of the overall quality of the implant. 
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Pulmonary mlgration of permanent intarstltial sources in 
patients undergoing prostate brachytherapy 

N Stone’. R. Stock2, S. Hong2. r Mount Sinal School of Medicine, - 
lJro/~ New York, USA; 2 Mount Sinai School of Medicine, Radiation 
Onwlogyr New York, USA 

Purpose: Permanent prostate brachytherapy can be performed by a number 
of techniques, of which the most popular are the pm-plan method using 
linked sources and the real-time method using loose seeds deposited by 
an applicator. An inherent advantage to the strand method has been the 
potential to reduce seed migration to the lung. When CXR were taken the 
day after the procedure Tapen found an incidence of 0.7%(lnt J Rad Oncol 
Btol Phvs 42:1063. 1998). A studv with lonoer follow-up in patients treated 
with linked sources, found 25% with at lea; one seed in the lung(Menick 
et al, Int J Rad Oncol Biol Phys 461215, 2089). To date, the incidence of 
pulmonary migration of seeds has not been reported with the real time 
technique. 

Methods: 238 patients were implanted with either l-125 (146) or Pd-103 
(92). Patients were implanted with the real time method using the Mick ap- 
plicator to place the sources. The implant was perlpheratly based (75%) and 
care was taken to place the sources just underneath the prostate capsule 
rather than outside of the gland. Post-implant dosimetry was performed at 
1 month. Following implantation, routine chest x-ray (CXR) was obtained at 
a minimum of 3 months post implant. 24 patients had a second CXR. 

Reeutts: Of the 238 patients 141 (59%) had stage < T2b and 175 (73.5%) 
had Gleason score < 7. The median PSA was 7.5 @ml (range 1.3-124). 
118 (50%) were treated with 6b9 months of hormonal therapy and 39 (16.4%) 
had a combinatiqn of implanttion and external beam irradiation. A total 
of 21,654 seeds were implanted (median 89, range 27220). Post-imptant 
CXR were obtained at a median of 912 days (range 1473023). Of the 
236 patients, 4 (1.7%) experienwd at least one seed embolus to the lung. 
lo/21654 (0.005%) seeds were found in the lungs. All 4 patients had 

received an l-125 implant, giving the pulmonary embolus rate for l-125 at 
41146 (2.7%) and for W-103 O/92. No patients experienced a subsequent 
seed migration if it was not seen on the in&at film. The median D99 for all 
l-125 was 172 Gy and for the 4 with migration was 174 Gy. 

Conclusion: Seed embolism to the lungs is a rare event when patients 
are implanted using the real time method. The most likely explanation for 
the low migration rate is that the sources are ptaced just inside of the 
capsule rather than outside of the prostate. While mtgratton appears to be 
slightly higher with l-125 compared to Pd-103, there is no negative effect 
on post-implant dosimetry results. 
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Intravenous vlnorelblne (IxVRL and se@qmus 
patients (pts) w&h androgen-in d 

,t#ne &AiiP) in 
ependaqt#Wstate”0ancer 

(AIPC): final results 

J. Cartes’, R. Bask&, J. Martin-Broto3, P. Marotd. M. Nogues, 
M. Domene&, A. Arcusa7, J. Bellmonts, A. Girardg. ‘HopiW@elMar, 
Barcelona, Spain: 2 Hopi&l Mutua de Termssa, T&assa, Spa@; 3 Hopftal 
Son Dureta, Pa/ma de Majorca, Spain; 4 Hopitaf St$ Crew i S&t Pau, 
Barcelona, Spain; 5 Consorci Hospitafari Part Tauti, Sabadeff, Spain 

Purpose: The single-agent activity of both i.v.VRL and EMP is well estab- 
lished in AIPC. The twodrug combination formed then the basis for a phase 
II trial. The main objective was to assess clinical efftcacy and tolerance of 
i.v.VRL in combination with oral EMP in pts with AIPC previously untreated 
by chemotherapy. 

Methods: From 1996 to 1999, 51 pts with Karnofsky PS : 60% and 
median age- 69 years, were included. They were given i.v ,VRL (25 mg/m* 
i.v. (Dl-D8) every 3 weeks) and EMP (688 rng/th contfnow oral daily). 
PSA response represented the main evaluation crftedon. Tumour response 
in pts with measurable disease and ctintcal beneftt were evaluated. 

Results: A median of 5 administrations was .giwen: The, median fetattve 
dose Intensity was 98.1% for VRL and 98.2% for EMP. Decrease in PSA by 
~50% and >8O% were seen in 41% and 33.3% of thapts, respectively. Out 
of the 7 pts with measurable disease, two (28.5%) had a part@ response, 
and out of the 36 evaluable pts for clinical benefit, diiease wntml (responder 
+ stabilisation) was observed in 66%.The median pro@ssion ‘free survival 
was 4.7 months, and the median survival was 14.3 months. The toxicity 
was acceptable. Neutropenia grade (3-4) was seen in only three pts (6.1%). 
Thmmbocvtopenia (grade 4) occurred in 1 patient (2%).Thirteen pts (25.5%) 
experlen&cI vomiting (< grade 3) nausea (< grade 3) wa&b&rved in 28 
pts (24%). Thrombotic complications (grade 34) occurred in 2 pts (4%). 
Cardiac dysrythmia(grade 4) and cardfac ischemia (grade 4) were reported 
in 3 pts (1 .l%). Three pts (1.1%) experienced (grade 3) cardtac dysfunction. 

Conclusions: The present study showed that i.v.VRL in combination 
with EMP is an effective regimen In pts with AIPC ,prevfously untreated by 
chemotherapy. VRL can be administered safety in combinatton with EMP. 
Further clinical studies especially wtth various schedules and doses of 
estramustine are warranted. 
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Association of a G915C (ARGWPRO) poiWorphfsm of the 
TGF-b&al gene with prostate cancer 

A.C. da Silva Campost, R. Medeims’ , A. Mom@, J. OliveiraZ, 
R. Carvatho2, C. Lopes l. 1 Fvriuguese lr&ute of pncorogbc t+lecular 
Onwlogv Unit-Department of Pathology, Porto, par?vgal; *Portuguese 
InstiMe of Oncology, Department of Urology, Po$, Portugal 

Purpose: Links between disease susceptibllii and genettcafty determined 
variation in human cytoktne expression have recently Bert descrfbsd. 
Transforming Growth Factor-b1 (TGF-betal) playsan impoitant role in the 
regulation of growth and dffferenttation of prostatie:c@s. A,G+C transition 
at nucteotide 74 of the TGF-beta1 gene resutts ina Afga Pro substitution 
at amino acid 25 of the signal peptide. We have examined a possible 
association of TGF-betal genotype with prostate cancer. 

Methods:~Btood samples were obtained from, 511 heatthy male ,bleod 
donors (HD), and 86 prostate carcinoma patients -(PC). DNA? exhaoted 
from the,btood samples through salting-out. The potymerasecham reactton 
(PCR) allowed the genotypirtg of the samples in G9?5C usihg two sets of 
primers describe previously by other authors: each set anipfiied the gene 
wntalning the G or.the C nucleotide. 

Reaufta: We found that 45% (23/51) of the MD; were -heteroz$otes, 
presenting a CG genotype; all the &her ND presented a&i@ genotype. 
Only 14% (7/50) of the PC were tieterozigotes, with all me other patients 
presenting the GG genotype. 


