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INTRODUCTION EN FRANCAIS 

L’effet	rebond	du	PSA	des	cancers	de	prostate	du	sujet	jeune	
traités	 par	 curiethérapie	 à	 l’iode-125	n’est	 pas	 un	 facteur	
prédictif	de	rechute	

	

Mots	clés	:	Cancer	Prostate	/	Rebond	PSA	/	Patient	jeune	/	Curiethérapie	

	

Le cancer de prostate est le premier cancer de l’homme en France avec 56000 nouveaux cas 

selon les chiffres de l’InCa (projection de 2012). Le taux d'incidence (standardisé monde) en 

2009 est de 99,4 pour 100 000 hommes et le taux de mortalité (standardisé monde) en 

2012 est de 10,2 pour 100 000 hommes. 

Les deux principaux facteurs de risques démontrés de cancer de prostate sont les facteurs 

génétiques (l’hérédité monogénique, rare 5 % des cas, et l’hérédité polygénique, 

prédominante 95 % des cas) et les origines afro-antillaises.  L’exposition aux pesticides 

(butylane et terbufos principalement) est encore à démontrer. 

Le diagnostic est souvent précoce avec une majorité de prises en charge curatives, cependant, 

par sa fréquence, la mortalité reste élevée avec 8500 cas par an. Le diagnostic est réalisé le 

plus souvent au stade infra-clinique grâce au dosage du PSA (Prostate Specific Antigene), 

examen couplé avec le toucher rectal. Un dépistage de masse n’est pas recommandé par la 

HAS (Haute Autorité de Santé). Le dépistage est actuellement individuel : à la demande du 

patient ou en présence de facteurs de risques. Une information éclairée doit être donnée au 

patient sur la réalisation du dépistage et sur les modalités thérapeutiques qui en découlent si 

des foyers cancéreux sont retrouvés.  

Depuis une trentaine d’années, la prise en charge des cancers prostatiques localisés est 

majoritairement à visée curative. Les différentes modalités thérapeutiques curatives sont la 
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prostatectomie radicale, la radiothérapie externe et la curiethérapie. Certaines formes de 

cancers sont d’évolution plutôt lente plaçant la surveillance active comme une solution pour 

les cancers de bas risque avec une faible masse tumorale. 

La curiethérapie exclusive peut être réalisée à bas débit de dose par l’implantation unique de 

50 à 100 sources permanentes d’Iode 125 ou Palladium 103 ou à haut débit de dose par une 

ou plusieurs implantations (technique encore non validée hors protocole en France). Le 

traitement est réalisé sous anesthésie générale ou rachianesthésie au bloc opératoire par voie 

trans-périnéale avec contrôle échographique per-opératoire. 

 

 

 

 

 

 

 

 

La curiethérapie exclusive est validée pour des tumeurs de pronostic favorable (≤pT2a, PSA < 

10 ng/mL et score de Gleason ≤ 6 : grade groupe 1 OMS)  ou avec un seul facteur de 

pronostic intermédiaire (PSA entre 10 et 15 ng/mL ou score de Gleason = 7 (3+4) grade 

groupe 2 OMS) selon la classification de D’Amico et al.  Elle obtient des résultats 

comparables aux autres traitements de référence ; aussi bien pour le contrôle biologique que la 

survie spécifique. Il existe quelques limites à la réalisation de la curiethérapie : une taille de 

prostate supérieure à 50 centimètres cube au moment de l’implantation, une débitmétrie avec 

un début maximum urinaire < 15mL/seconde, des signes fonctionnels urinaires irritatifs ou 

obstructifs gênants, les antécédents récents (inférieur à 6 mois)  de résection trans-urétrale de 

Représentation schématique de la position lors de la curiethérapie prostatique 
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prostate, un espace inter-ischion trop étroit et les contre-indications à l’anesthésie générale si 

la rachianesthésie n’est pas réalisable .  

Il existait une réticence à ce traitement chez les sujets jeunes (moins de 55-60 ans) à cause du 

caractère à priori plus agressif de la tumeur et un risque de rechute plus important compte 

tenu de la longue espérance de vie. En effet à 60 ans, l’espérance de vie de la population 

masculine en France est de 22,5 ans. Néanmoins, plusieurs études avec un suivi de 5 à 10 ans 

ont depuis validé cette technique chez ces patients. 

La réponse au traitement est évaluée tous les 6 mois par l’examen clinique (toucher rectal) et 

biologique avec dosage du PSA plasmatique. On observe fréquemment une augmentation 

transitoire du PSA dans les 12 à 24 mois après curiethérapie appelé « effet rebond ». Cette 

ascension est suivie, sans aucune intervention thérapeutique, d’une décroissance. 

 

Représentation graphique du suivi biologique chez un patient ayant présenté un rebond. 

Ce phénomène a été décrit pour la première fois en 1997 par Wallner et al. puis nommé en 

2000 par Critz et al. chez les patients traités par radiothérapie externe avec un complément de 

dose par curiethérapie. Ce phénomène prédomine les deux premières années après la 

curiethérapie mais peut parfois être tardif. L’amplitude du rebond peut parfois dépasser le 
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nadir + 2 ng/mL sur plusieurs dosages, ce qui correspond aux critères de rechute biochimique 

de Phoenix. Sa méconnaissance ou son caractère anxiogène peuvent faire débuter à tort des 

investigations diagnostiques invasives (biopsies ) ou non (IRM, TDM, TEP-Choline) voire 

des investigations thérapeutiques : hormonothérapie ou traitement local de rattrapage.  

La place de la curiethérapie exclusive a été présentée préalablement mais une augmentation 

du nombre de curiethérapie en complément de la radiothérapie externe dans les formes 

localisées de risque intermédiaire et haut risque va probablement intervenir dans les années à 

venir. Les praticiens seront plus confrontés à cet effet et il est nécessaire de communiquer 

dessus. 

L’effet rebond concerne environ 30 % des patients après curiethérapie. Il serait un facteur 

prédictif favorable du risque rechute biologique. Le seul facteur prédictif de rebond retrouvé 

dans plusieurs études est l’âge avec une différence d’âge entre la population rebond et non 

rebond : il apparaît de façon plus fréquente chez les sujets jeunes (avant 55-60 ans). Aucune 

étude n’a cependant spécifiquement étudié cet effet dans cette population afin d’une part de 

décrire ce rebond et d’autre part de retrouver des facteurs prédictifs. Si des facteurs prédictifs 

étaient retrouvés, cela permettrait d’informer les patients et les praticiens de la survenue 

probable de ce phénomène. 

Nous avons donc mené une étude rétrospective sur l’ensemble des patients traités par 

curiethérapie exclusive d’adénocarcinome de prostate de l’Institut de Cancérologie de 

Lorraine de 1999 à 2014 avec un suivi de 24 mois minimum. L’objectif principal de notre 

étude était de décrire l’effet rebond chez des patients de moins de 60 ans, et de rechercher 

secondairement des facteurs anatomopathologiques, cliniques et dosimétriques prédictifs du 

rebond de PSA chez ces patients. Nous avons également analysé nos résultats en terme de 

toxicité, de survie sans récidive et de survie globale. 
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Soumission  

 

Cet article est actuellement a été soumis à la revue Radiotherapy and Oncology, revue 

officielle de l’ESTRO ( European SocieTy of Radiotherapuy and Oncology ) 
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Abstract:		
	

Background and Purpose: 

The only prognostic factor of PSA bounce in prostate cancer found in several studies is a 

young age but has never been specifically studied in this subset of patient for long term 

results. Bounce characteristics, histological, clinical and dosimetric data in young patients 

were analyzed as well as their impact on toxicity and survival.  

Material and Methods: 

This retrospective study included patients ≤60 years old treated by exclusive Iodine 125 

brachytherapy with low or intermediary prostate adenocarcinoma. Exclusion criteria was a 

follow-up ≤24 months. 

 Results 

This study analysed 179 patients. Median age was 56 years (46-59 years). The median follow-

up was 79 months (54 ;123). The bounce incidence was 56.8% [49.6% ;64.2%] at 5 years, 

inversely proportional to positive/total biopsies ratio (HR 0.98, 95% CI [0.97, 0.99]). 

Incidence of biochemical failure was 1.2%, IC 95% [0.3% ; 4.7%] at 5 years with no 

difference between the bounce and no-bounce group (HR 0.96, IC95% [0.25 ;3.58]). Bounce 

is an unfavorable prognostic factor for grade 2 and 3 urinary toxicities 6.67 [4.14; 10.76] 

(p<0.001). 

Conclusions 

There was no correlation found between bounce and biochemical relapse given the low 

number of relapse in young patients 
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Introduction:	
	

Exclusive prostate adenocarcinoma brachytherapy by permanent implant is a standard 

treatment for favorable prognostic tumors (grade group 1 OMS) or with only one intermediate 

prognostic factor (Prostate Specific Antigen (PSA) between 10 and 15 ng/mL or Gleason 

score = 7 (3+4); grade group 2 OMS) in reference to D’Amico et al.  [1-5].  

The biochemical control and the specific survival are comparable to surgery or external beam 

radiotherapy.  

Nevertheless, there was an initial reluctance to recommend this conservative approach for 

younger patients [6]. 

This was due to the more aggressive character of the tumor at diagnosis [7] and a higher 

cumulative risk of relapse given the life expectancy of 22.5 years in the general male 

population at 60 years [8]. Studies with follow-up from 5 to 10 years had validated this 

technique in this selected population [9-12]. 

Treatment response is evaluated by clinical and biological prostate specific antigen (PSA) 

every six months during follow-up. There is frequently a transitory PSA increase during the 

12-24 months after implantation named bounce effect. It was described in 1997 and named in 

2000 in patients treated by external radiation therapy and brachytherapy boost [13-14]. An 

androgen deprivation therapy or a local rescue treatment may be wrongly initiated since 

bounce can be wrongly, assimilated to a biochemical failure.  

Bounce concerns approximately 30 % patients after brachytherapy in the general population. 

The only prognostic factor found in several studies is the young age [15-20]. It has never been 

specifically studied in patient under 60 years.  

We studied bounce characteristics, histological, clinic and dosimetric predictive factors of 

bounce in patients younger than 60 years. We also assessed its effect on toxicity, tumor 

control and survival.  
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Materials	and	methods		
 

Patients and clinical characteristics 

In this retrospective study, all consecutive patient treated by 125 Iodine (I-125) implant 

monotherapy between 1999 and 2014 were retrieved from the hospital database. The 

eligibility criteria were an age lower than 60 years old at the time of surgery, a life expectancy 

greater than 10 years, histological proven prostate adenocarcinoma and a favorable prognostic 

tumor or only one intermediate prognostic factor, IPSS score <15 and maximum urinary flow 

≥ 15 mL / second. Maximum acceptable prostate volume was ≤ 60 cc with the possibility of 

using androgen deprivation therapy (ADT) to reduce prostate volume ≤ 50 cc at the time of 

implantation. 

Patients with a follow up under 24 months without information about cancer status were 

excluded  

All patients were informed of the different options of treatment with their carcinologic and 

functional results. The majority of patient has had an implantation according to ProSeed 

technique with Mick Applicator® or with Nucletron Bard Sytem®. Three different radiation 

oncologists realized implants during this period (ASB, VB and DP) 

According to the American Association of Physicists in Medicine (AAPM) Task Group 43 

(TG-43) recommendations, 160 Gy was prescribed to the whole prostate without margins 

[21]. Dosimetric constraints were: D90 (dose to 90% of the prostate in Gy) prostate ≈ 180 Gy, 

V150 (volume of prostate receiving a minimum of 150 % of the prescribed dose) < 50 %, D30 

urethra (dose to 30 % of the urethra) < 240 Gy and D1,3 cc rectum (dose maximal to 1,3 cubic 

centimeter of rectum) < 160 Gy. Alpha-blocker was prescribed for at least 2 months after 

implantation 

According to the recommendations of ICRU 58 and the American Brachytherapy Society 

[22], we collected implantation average activity seed, number of peripheral and internal 

needle implanted, number of peripheral and internal seeds implanted, per-implantation ultra-

sound prostate volume, D90 prostate ,V144 Gy prostate, V240 Gy prostate, D10% urethra, D30% 

urethra, V100% rectum(cc). 
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Clinical data collected consisted of : instauration ADT, number of biopsies, number of 

positive biopsies, total length of biopsies, length of positive biopsies (this data was not 

systematic reported at the early of 2000s) and PSA available in patient records. 

Nadir was defined as the lowest PSA value observed during follow-up after brachytherapy. 

Nadir pre-bounce was defined as the last PSA value before the bounce. PSA bounce was 

defined as a rise of 0.2 ng/ml or more followed by a decline to or below the value of the 

plasma PSA before its rise with no intervention [14] [23]. The time period before bounce was 

defined by the time elapsed between the brachytherapy implant and the first PSA bounce (in 

months). The duration of the bounce was the elapsed time between the pre-bounce nadir and 

the first PSA with a value less than this nadir (in months). The bounce magnitude was defined 

by the difference in PSA value between the pre-bounce nadir and the bounce spike. The 

biological failure was defined according to the criteria of Phoenix: nadir + 2 ng / mL with 

several blood test spaced at least 3 months [24-25].  

Urinary and digestive toxicities were assessed on each patient’s visit with the National Cancer 

Institute Common Terminology Criteria for Adverse Events, Version 4 (NCI CTCAE). Acute 

toxicities were toxicities occurring within the first 6 months of implantation and late toxicities 

those occurring after. IPSS score (International Prostate Symptom Score) and erectile function  

were also assessed. Patients had an evaluation every 6 months for the first 5 years then once a 

year.  

All the data were collected in an electronic case record form (eCRF) 

with  CleanWEB™ platform  (Telemedicine Technologies S.A.S.). The medical records for 

patients were reviewed and information on disease status, PSA values and toxicity were 

collected retrospectively. This retrospective study was approved by the local institutional 

research ethics committee and registered with the French Data Protection Authority 

(“Commission Nationale de l’Informatique et des Libertés”(CNIL)). 

 

 

Statistical analysis 

Quantitative parameters were expressed by the median and range or by mean and standard 

deviation according to the normality of distribution assessed by the Shapiro-Wilks test. 
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Qualitative parameters were described by frequency and percentage. The incidence of bounce, 

biological failure, late toxicities and the overall survival were described using the Kaplan 

Meier method from time of treatment. Predictive factors of bounce or biological failure were 

assessed by univariate Cox proportional hazard model. Parameters with a p-value less than 0.1 

were included in a stepwise multivariate Cox model. Comparisons of the nadir between 

bounce and no-bounce population and the delay to obtain this nadir were performed by a 

Mann Whitney U test. The impact of bounce on late toxicity was estimated with a Cox 

proportional hazard model with bounce as a time-dependent covariate. Relationship between 

an IPSS>12 and the bounce was investigated with  a generalized linear mixed model with a 

logit link function in order to take into account the repeated measures during the all follow-up 

and their correlations for each patient. The same model was performed for the erectile 

function. Statistical analysis was performed by means of SAS software, version 9.3 (SAS 

Institute Inc., Cary, NC 25513) with a 2- tailed alpha risk of 0.05. 
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Results	
Population 

Patients’ characteristics are reported in Table 1. Out of 198 patients corresponding to the 

inclusion criteria, 19 were lost to follow-up before 24 months because they had have a 

exclusive follow-up outside our institution. One hundred and seventy nine patients were 

included. Median age was 56 years inter-quartile range (54.58). Twenty-six patients (15%) 

received an ADT before brachytherapy with a median reduction of prostatic volume of 36 % 

(inter-quartile ratio (-56%; -10%)). The median follow-up was 79 months (54; 123). 

Evaluation of bounce phenomenon 

One hundred and one patient had a bounce during the follow-up. Bounce cumulative 

incidence was 11.6% 95% confidence interval [6.9%; 16.1%] at one year, 50.8% 

[43.8%; 58.3%] at 2 years and 56.8% [49.6%; 64.2%] at 5 years (figure 1).  

Predictive factors of bounce are reported in table 2. In univariate analyses, the bounce risk 

was inversely proportional to: the positive/total number of biopsies ratio (HR 0.98, 95% CI 

[0.97, 0.99]) and the average activity seed (HR 0.004, 95% CI [0;0. 91]). In multivariate 

analysis, only the positive/total number of biopsies ratio was significantly related to the 

bounce risk.  

A total of 1803 PSA values was recorded with a median of 9 by patients (7; 12).  

Pre-bounce nadir was 1.47 ng/mL (0.84; 2.32) and appeared within 7 months (6; 12).The 

median time to bounce was 14 months (13; 19) after implantation. Median PSA value at the 

bounce spike was 3.04 ng/mL (1.66; 4.54) corresponding to a median raise of 1.21 ng/mL 

(0.50; 2.14) compared to the pre-bounce nadir. Twenty-eight (34.6%) patients had a bounce 

superior to 2 ng/mL. Twelve patients (11.8%) had a bounce superior to the pre-treatment PSA 

bounce. The figure 2 represents the distribution of the 101 bounces magnitudes with threshold 

of 0.2, 0.4, 0.8 and 2 ng/mL. PSA Value lower than pre-bounce nadir was observed at 5 years 

in 90 patients with a median time of 22 months (15; 27) (Figure 3).  Post-bounce median nadir 

was 0.08 ng/mL (0.01 ;0. 22), inferior to median pre-bounce nadir of 1.21 ng/mL (-2.27 ;-0. 

73). It was obtained in 67 months (54; 91) after brachytherapy. 
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In the no-bounce population, median nadir was 0.05 ng/mL (0; 0. 13) obtained in a median 

delay of 56 months (42; 98). There was no difference of nadir value between bounce and no-

bounce population (p=0.076). The median time to obtain the nadir in the no-bounce 

population was significantly lower than in the bounce population (p=0.042). 

 

The median time period to bounce was the same in patient with or without ADT (14 months 

(12.5; 19) vs. 14 months (13; 19), p=0.888). There was no significant difference for the 

duration of the bounce with 21.5 months (18; 44) between patients with ADT versus 21 

months (13; 27) in patient without ADT (p=0,574). However, PSA spike value of ADT 

patients was significantly lower than no-ADT patients (1.78 ng/mL (1.22; 3.63) vs 3.16 

ng/mL (1.77; 4.82), p=0.048). The bounce magnitude was comparable (0.78 ng/mL (0.63; 

1.85) vs. 1.22 ng/mL (0.44 ;2.28), p=0.577). 

 

 

Biochemical Failure / Overall survival: 

During follow-up, 9 patients had a biochemical failure with a median delay of 117 months 

(60; 165). Incidence of biological failure was 1.2%, IC 95% [0.3%; 4.7%] at 5 years, 2.1% 

[0.7%; 6.4%] at 7 years and 5.3% [2.0% ;13.4%] at 10 years.  

The biochemical failure risk was the same between the bounce population and no-bounce 

population (HR 0.96, IC95% [0.25; 3.58]). 

With a median duration of 129 months (75; 145) 5 patients had both bounce and a 

biochemical failure. None of the 12 patients with a bounce superior to the pre-therapeutic 

PSA had a biochemical failure 

There were 6 deaths during the follow up with only one specific to the prostate cancer. The 5-

year overall survival was 99.3% [94.0%; 99.6%].  
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Toxicities 

Acute toxicities:  

Five patients (2.8%) experienced a grade 3 urinary toxicity, mainly obstructive requiring trans 

urethral incision or resection of the prostate. Seventy-three patients (40.8%) experienced a 

grade 2 urinary toxicity requiring drugs. No patient had an acute grade 2 or more gastro-

intestinal (GI) toxicity. Details of acute toxicities are reported in table 3. 

Late toxicities: 

Incidence of grade 2 urinary toxicities was 33.5% [27.1%; 40.9%] at 12 months and 45.4% 

[37.3%; 51.8%] at 36 months. It consisted principally of medical prescription for irritative 

symptoms requiring the maintenance of an alpha-blocker. During the bounce, patient had 

significantly more grade 2 urinary toxicities (HR 2.35, IC95% [1.15 ;4.79]). At 36 months, 

incidence of grade 3 urinary toxicities was 3.3%[1.2% ;6.6%];it concerned 6 patients. No 

grade 3 GI toxicities were observed and one patient had a grade 2 GI toxicity (rectal 

bleeding).  Of note, for the 11 patients with late and acute grade 3 toxicities, 4 evolved in 

grade 2, 6 in grade 0 and 1 was lost of follow-up. 

One hundred and thirteen patients had an IPPS score evaluated at 6 - 9 month with a median 

value of 10 (6; 15) : 25 patients (22%) had an IPSS value > 15 and 15 patients (13%) between 

12 and 15. During the follow up (116 patient analyzed), 70 patients (39%) had an IPSS>15 

and 57 patients (31.8%) had at least an IPSS between 12 and 15.  

In univariate analysis, bounce was a favorable prognostic factor for an IPSS score > 12 

0.42[0.23; 0.79] (p=0.007). In multivariate analysis, bounce remained a favorable prognostic 

factor for an IPSS Score > 12 when adjusted with grade 2 and 3 urinary toxicities0.44 [0.23; 

0.86] (p=0,016). PSA bounce was an unfavorable prognostic factor for grade 2 and 3 urinary 

toxicities 6.67 [4.14; 10.76] (p<0.001). 

During follow-up, 173 patients had their erectile function evaluated and one hundred twenty-

six patients (73%) conserved it after brachytherapy.  There was no correlation between 

erectile function and bounce presence (p=0.676).  
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Discussion	
Focusing in a large cohort of young patients with a median follow-up of more than 6 

years, our study analyzed the bounce impact on patient outcomes. Several studies showed a 

higher biochemical free-survival rate (BFS) in bounce population [19] [26-29] or even an 

improvement of overall survival rate [30]. Given the scarce recurrences, our series did not 

find any difference in BFS between patients with or without bounce. The bounce seems to 

have no impact on the recurrence rate. A simple biological rise, even higher than 2 ng/mL 

during the first 2 years must be closely followed-up but should not be the sole factor to 

propose salvage treatment without histological or morphological evidence. 

Many definitions of bounce thresholds are described. The threshold of 0,1 ng/mL was 

not retained in our study because it can be observed with a change of biological analysis 

laboratory or activity of the patient (prostatitis, physical activity or ejaculation) [31-35]. The 

threshold of 0.2 ng/mL was the most common threshold in the literature. A study  performed a 

stratification of bounce according to age, for patients under 60 years the bounce rate was 57% 

comparable to our study [32]. A magnitude ≥ 2 ng/mL was also frequent (15 % of our global 

population), frequency reported in other studies ranged from 4 to 15.4% [36-41]. This 

threshold corresponds to the Phoenix criteria of biochemical relapse. To make the difference 

between relapse or bounce some authors proposed a modification of relapse criteria such as  a  

bounce should not exceed the pre-therapeutic PSA [27]. This situation occurred in 7% of our 

patients without any relapse.  A study proposed a threshold of nadir + 5 ng/ml in the first 24 

months and 2ng/ml afterwards [42]. Our study like several others have found a significant 

difference between the delay bounce-brachytherapy and the delay biochemical relapse–

brachytherapy. The median delay to have the bounce the literature did not exceed 26 months. 

In the first 2 years, rise up should be carefully followed without starting an inadequate and 

sometimes invasive relapse work up or salvage treatment as it could probably be a PSA 

bounces. 

We found that the positives / total number biopsies ratio is inversely predictive of a 

bounce. This could be explained that the higher percentage of normal prostatic tissue could be 

linked to a bounce. The total length of positives / total length of total biopsies ratio was not 

found as a predictive factor of bounce but the smaller number of patient analyzed reduced the 

statistical power. Several explanations were suggested [43].  Late radio-induced prostatitis 

close to the seeds with an important V200 was correlated to an increase of the bounce risk 

[14] [44] [45]. Spectro-IRM during the bounce have found a higher metabolic activity 
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suggesting an inflammatory cause but it did not explain the increase of the phenomena in 

young people. 

One of the assumptions was a higher frequency of sexual intercourse in the younger 

population with more ejaculations causing a PSA increase. This hypothesis has not been 

confirmed in a controlled study between a bounce and no-bounce population [15]. A greater 

CD3 and CD8 lymphocyte population in blood samples for the bounce population also 

suggested the imputability of inflammation. The authors suggested that the strength of the 

immune response decreases with age. [46]. We can suppose that more immune response 

translates into more inflammation and more bounce effects. 

Urinary toxicities were the most represented. The frequency of grade 3 toxicity was 

comparable to those observed in literature between 0 et 12% [47-48]. The follow-up of these 

patients in our study showed that after urological treatment, the evolution was favorable. An 

increase of grade 2 urinary toxicities was observed during the bounce period associated with 

an IPSS score decrease. Given that patients with a bounce are more likely to be closely 

monitored, there might be a closer clinical evaluation with a higher rate of diagnosis of grade 

2 toxicities. It probably engendered a very prompt drug initiation improving the IPSS score. 

Consequently, the bounce could not really be a risk factor for urinary toxicity but a reflect of 

inflammation. 
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Conclusion	

 

To our knowledge, this study is the first to evaluate the bounce in prostate cancer in the 

younger population subset. There was no correlation found between bounce and biochemical 

relapse given the low number of relapse in young patient. Bounce should be monitored 

without starting an inadequate and sometimes invasive relapse check up or a relapse 

treatment. In the context of the increased use of brachytherapy in prostate cancer notably in 

the younger population subset, physicians should be aware of the bounce effect. 
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Tables	and	Figures		

 

Table 1 : Histological, clinic and dosimetric characteristics of the 179 included patients  

 
Age (years) med(IQR)∗ 56 (54;58)  
Gleason %  

≤ 6 
=7 

 
165(92,2%) 
14(7,8%) 

 

PSA Pre-Tx (ng/mL)∗ 6 (4.7;7.71)  
Stade T % (No.) 

T1c ≤  
T2a  

 
162(90.5%) 
17(9.5%) 

 

Ratio lenght positives / lenght total 
biopsies ∗ 

4.11 (2.06;8.87) 
 

 

Ratio positives / total number of  
biopsies ∗ 

16.67 (10;25.66) 
 

 

ADT % (No.) 26(14.9%)  
Average activity seed (MBq)∗ 15,17 (14,8;16,65)  
Number of needles∗  

Internal  
Peripheral  

 
7 (7;7) 
15 (13;15) 
 

 

Number of seeds ∗ 
Internal 
Peripheral 

 
19 (16;21)  
51 (44;59) 
 

 

Prostate volume(cc) ∗  35.6 (29.5;41.9)  

D90% prostate (Gy), 
∗  

180 (175;185) 
 

V90 (%)∗ 99.8 (99.2;99.9)  
V150 (%)∗ 43 (35;49)  
D10 uretra (Gy)∗ 187.45 (180.7;196.78)  
D30 uretra (Gy)∗ 180 (172;187)  
V100 rectum(cc)∗ 0.02 (0;0.1)  
∗ Med(IQR) : Median InterQuartil Range ; PSA pre-Tx : pre- treatment prostate-specific 
antigen ; ADT : androgen deprivation therapy ; MBq : Megabecquerel ; cc : cubic 
centimeters. 
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*Not include in multivariate analysis due to 41% (74) missing data 

Table 2 : Predictive factors of bounce in univariate and multivariate Cox proportional 

hazard model for the 179 included patients. 

 

 

 

 

 

 
 Univariate analyses Multivariate analyses 

 HR and 95% CI     p HR and 95% CI p 
Age  0.94 [0.87;1.04] 0.084   
Gleason 

≤ 6 
=7 

 
1.15 [0.53;2.48] 
1 

 
0.719 
 

  

PSA pre-Tx  0.97 [0.89;1.06] 0.522   
Stade T 

T1c ≤  
T2a  

 
0.712 [1.14;0.57] 
1 

 
0.136 
 

  

Ratio lenght positives / lenght 
total biopsies 

0.98 [0.94;1.01] 0.149   

Ratio positives / total number 
of  biopsies  

0.98 [0.97;0.99] 0.037 0.98 [0.97;0.99] 0.037 

ADT 
No 
Yes 

 
1 
0.93 [0.53;1.64] 

 
0.809 

  

Average activity seed 0.004 [0;0.91] 0.046   
Number of needles 

Internal  
Peripheral 

 
1.04 [0.79;1.35] 
1.07 [0.95;1.20] 

 
0.785 
0.238 

  

Number of seeds  
Internal  
Peripheral 

 
1 [0.98;1.02] 
1 [0.98;1.02] 

 
0.996 
0.989 

  

Prostate Volume 0.99 [0.97;1.01] 0.316   
D90  1.02 [0.99;1.04] 0.121   
V90  1.04 [0.878;1.24] 0.629   
V150  1.01 [0.996;1.03] 0.127   
D10 uretra* 1.02 [1;1.03] 0.044   
D30 uretra 1.01 [0.99;1.03] 0.156   
V100 rectum 0.94 [0.57;1.58] 0.830   
HR : Hazard Ratio ; 95% CI : 95 % confidence interval ; PSA pre-Tx : pre-therapeutic 
prostate specific antigen ; ADT : Androgen Deprivation Therapy. 
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Table 3 : Distribution of maximal grade of urinary and gastro-intestinal toxicity 
 Urinary Gastro-Intestinal 
No toxicity 52.5%  97.2%  
Grade 1 3.9%  2.8%  
Grade 2 40.8%  0% 
Grade 3 2.8%  0% 
Grade 4 0 % 0% 
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Figure 1 : Cumulative incidence of bounce since implantation 
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Figure 2 : Distribution of the bounces defined by the difference in PSA value between the pre-bounce 
nadir and the bounce peak (ng/mL) 
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Figure 3 : Time to recovery after a bounce (from bounce beginning to nadir or lower spike to in the 
101 patients who presented a bounce during follow-up. 
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CONCLUSION ET PERSPECTIVES EN FRANCAIS 

	

A notre connaissance, cette série est la première ayant exploré l’effet rebond sur une 

population de sujets jeunes uniquement. 

Elle confirme les excellents résultats en terme de récidive biochimique, confortant encore la 

place de la curiethérapie exclusive chez les patients jeunes atteints d’un adénocarcinome de 

prostate. Nous n’avons pas mis en évidence de corrélation entre la récidive biologique et le 

rebond compte-tenu du très faible nombre de récidive. Les résultats en terme de toxicités 

urinaires sont bons, malgré certaines toxicités urinaires importantes de grade 3 pour lesquelles 

le suivi montre une évolution très favorable après prise en charge thérapeutique. Les résultats 

très satisfaisants sur les toxicités gastro-intestinales et sexuelles appuient également 

l’utilisation de la curiethérapie dans l’arsenal thérapeutique de la prise en charge des cancers 

prostatiques du sujet jeune.  

Notre étude a retrouvé comme seul facteur pronostic le rapport nombre de biopsies positives / 

nombre de biopsies totales. Il apparaitrait qu’une faible masse tumorale serait un facteur 

pronostic de rebond. Cette hypothèse serait à conforter avec des comptes-rendus histologiques 

plus récents et plus informatifs.  

Notre étude confirme également la fréquence des rebonds chez près d’un patient sur deux 

ainsi qu’une grande amplitude du rebond parfois supérieure au seuil des critères de rechute 

biochimique. Ceci doit être porté à la connaissance de tous les praticiens prenant en charge 

ces patients compte-tenu de leur fréquence et de leur innocuité, afin de ne pas déclencher une 

prise en charge diagnostique précoce inadaptée et parfois invasive. L’information du patient 

doit également tenir une place importante dans la consultation initiale afin de diminuer 
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l’anxiété liée à l’ascension du PSA. Ces éléments doivent être diffusés en raison de la place 

croissante que prend la curiethérapie seule ou en complément de la radiothérapie externe dans 

la stratégie de prise en charge des cancers de la prostate.  
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—————————————————————————————————— 	

RÉSUMÉ DE LA THÈSE  

Introduction: Le seul facteur pronostique de rebond trouvé dans de multiples études est l’âge 
jeune mais sans jamais avoir été spécialement étudié. Nous avons étudié les caractéristiques 
du rebond ainsi que les facteurs prédictifs histologique, clinique et dosimétrique chez le sujet 
jeune. Nous avons également évalué ses effets sur la toxicité et la survie.  

Matériel et méthode: Cette étude rétrospective a inclus les patients traités par curiethérapie 
exclusive d’un adénocarcinome de prostate avant 60 ans et avec un suivi supérieur à 24 mois. 

 Résultats : Cette étude a analysé 179 patients. L’âge médian était de 56 ans (46-59). Le suivi 
médian était de 79 mois (54 ;123). L’incidence du rebond était de 56.8% [49.6% ;64.2%] à 5 
ans. Le rebond était inversement proportionnel au ratio nombre de biopsie(s) positive(s) sur 
nombre de biopsie(s) totale(s) (HR 0.98, 95% CI [0.97, 0.99]). L’incidence de la rechute 
biochimique était de 1.2%, IC 95% [0.3% ; 4.7%] à 5 ans et il n’y avait pas de différence 
entre la population rebond et non rebond (HR 0.96, IC95% [0.25 ;3.58]). Le rebond était un 
facteur pronostic défavorable de toxicités urinaires de grade 2 et 3 : 6.67 [4.14; 10.76] 
(p<0.001). 

Conclusion : Nous n’avons pas trouvé de corrélation entre le rebond et la rechute biochimique 
compte tenu du faible nombre de récidive. Dans un contexte d’augmentation de l’usage de la 
curiethérapie dans les cancers de prostate notamment chez les sujets jeunes 
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