
ORIGINAL ARTICLE

https://doi.org/10.1007/s00066-020-01657-1
Strahlenther Onkol (2021) 197:118–123

Treatment of low-risk prostate cancer: a retrospective study with
477 patients comparing external beam radiotherapy and I-125 seeds
brachytherapy in terms of biochemical control and late side effects

Matthias Moll1 · Christopher Paschen1 · Alexandru Zaharie1 · Florian Berndl2 · Gregor Goldner1

Received: 20 March 2020 / Accepted: 13 June 2020 / Published online: 8 July 2020
© The Author(s) 2020

Abstract
Purpose The goal of our study was comparison of external beam radiotherapy (EBRT) and I-125 seeds brachytherapy in
terms of biochemical control and development of late gastrointestinal and genitourinary side effects.
Patients andmethods 477 low-risk prostate cancer patients treated between 2000 and 2019 at our department using either
I-125 seeds brachytherapy or EBRT with a dose of 74 or 78Gy were reviewed for our analysis. 213 patients were treated
with EBRT and 264 with seeds.
Results Patients were followed up yearly with a median follow-up of 70 (3–192) months. The biochemical no evidence
of disease (bNED) rates after 5 years were 95% for both EBRT and seeds, and after 10 years 87% for EBRT and 94% for
seeds using the Phoenix criteria, although no significant difference was observed. Concerning gastrointestinal side effects,
EBRT showed significantly higher rates of RTOG grade ≥2 toxicity compared to seeds, but at no point in follow-up more
than 15% of all patients. On the other hand, genitourinary side effects were significantly more prevalent in patients treated
with seeds, with 40% RTOG grade ≥2 toxicity 12 months after treatment. Nevertheless, both types of side effects decreased
over time.
Conclusion Both EBRT and seeds provide excellent biochemical control with bNED rates after 10 years of about 90%.
In terms of side effects, patients treated with seeds show higher grades of genitourinary side effects, while patients treated
with EBRT show higher grades of gastrointestinal side effects.
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Introduction

Low-risk prostate cancer can be treated with surgery, irradi-
ation, or active surveillance. All of these treatment modali-
ties achieve similar oncological results in terms of prostate
cancer-specific survival [1].

At our department, external beam radiotherapy (EBRT)
and I-125 seeds brachytherapy are performed on a regular
basis. The goal of this study is to show on the one hand
that both techniques have provided similar results in terms
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of biochemical recurrence over a period of nearly 20 years,
while including almost all of the low-risk patients treated
here. On the other hand, we want to display the level of
side effects during treatment, as high oncological levels of
success shift the focus more and more towards side effects
caused by different treatment modalities.

Materials andmethods

The study protocol was approved by the ethical review
board of our medical university according to local law reg-
ulations (EK no.: 1991/2019).

All patients included were treated at our Department of
Radiation Oncology between 01/2000 and 12/2019. Patients
had to meet the following inclusion criteria:
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1. Low-risk prostate cancer, defined using the National
Comprehensive Cancer Network (NCCN classification)
[2]: initial prostate-specific antigen (PSA) ≤10ng/dl and
pT1a-c or cT2a and Gleason score 6 or less.

2. Localized cancer with a clinical stage of cNx/0 and
cMx/0.

3. Primary local treatment either via EBRTwith a total dose
of 74 or 78Gy and 2Gy per fraction or via seeds.

Patients were informed about both EBRT and seeds
brachytherapy. The final choice was made by the patient.
However, if the decision for brachytherapy was made, the
inclusion criteria recommended by the ESTRO [3] had to
be fulfilled.

Patients received transperineal implantation of I-125
seeds as monotherapy. Before implantation of seeds, a pre-
planning, such as recommended by Battermann et al. [4],
was performed. The prescribed dose was 145Gy for the
surrounding isodose according to the TG43 protocol [5].
The activity of the seeds was 0.43–0.46mCi. All seed appli-
cations were performed by the same radiation oncologist.
Patients received spinal anesthesia.

Definition of the clinical target volume was performed
using CT and MRI for planning. The total prescribed dose
was 74 or 78Gy with 2Gy per fraction, administered with
3D conformal radiotherapy or volume-modulated arc ther-
apy (VMAT), depending on the state of the art at the time
of treatment. The dose was prescribed to 95% of the PTV
according to ICRU report 62 [6]. Due to the long time-
frame of our study, safety margins differed from 5mm with
gold markers or 7 to 10mm without. All patients received
a rectal balloon. The irradiation was performed in supine
position via either conformal four-field box 3D or VMAT
technique.

Biochemical recurrence was defined as PSA nadir
+2ng/ml using the Phoenix criteria [7]. Patients were
followed up 3 months after treatment, 12 months after,
and every 12 months from that point on. PSA levels were
recorded for every follow-up. Late gastrointestinal und gen-
itourinary side effects were routinely assessed and recorded
by the physician during follow-up using RTOG grading [8].

Statistical analysis was performed using GraphPad
Prism 8 (GraphPad Software, San Diego, USA). A p-
value of <0.05 was considered statistically significant. The
Kaplan–Meier method was used to estimate bNED rates.
The resulting curves were compared using the log-rank
test. Side effects were analyzed using the Mann–Whitney
U test.

Results

Our retrospective analysis included 477 primary low-risk
prostate cancer patients. 213 patients received EBRT, 146
with a total dose of 74Gy and 67 with a total dose of 78Gy.
264 patients were treated with seeds. Patient characteristics
are displayed in Table 1.

There were only minor differences between the groups
regarding T stage, PSA levels, Gleason score, and age. Fol-
low-up was longer for patients treated with seeds and 74Gy,
as 78Gy and the use of VMAT became standard of care
later on. 17% of all patients had a follow-up of 120 months
or more. Another difference was the increased prescription
of androgen deprivation therapy (ADT) in patients treated
with 74Gy compared to the other groups.

We performed an internal comparison between the bNED
of EBRT with 74Gy and 78Gy. This analysis showed bio-
chemical control rates of 93% for patients treated with
74Gy and 98% for patients treated with 78Gy after 5 years
and 88% and 81% after 10 years for 74Gy and 9 years for
78Gy. The statistical analysis showed no significant dif-
ference between the two groups. Therefore, we decided to
merge both into one EBRT group.

The 5- and 10-year bNED rates for patients treated with
EBRT were 94 and 87%, respectively. For patients treated
with seeds, these rates were 95 and 94%, respectively (see
Fig. 1). The latest reported biochemical recurrence occurred
after 96 months of follow-up. 5 out of 10 biochemical fail-
ures after seed implantation were once again irradiated lo-
cally, whereas 1 out of 14 EBRT bNED failures was reir-
radiated locally.

Regarding survival, we were able to detect 36 deaths (15
after EBRT and 21 after BT). None of these were cancer re-
lated; therefore, cancer-specific survival was 100% for both
treatments. Overall survival rates after 10 years were 88%
for EBRT and 86% for BT, without a significant difference
(p= 0.63).

Maximum late side effects at any point during treat-
ment and follow-up are displayed in Table 2. It is no-
table that the only two patients reporting RTOG grade 4
genitourinary toxicity in the form of urinary retention that
required surgical urological intervention were patients re-
ceiving brachytherapy. Overall, all subgroups tolerated the
treatment well. On top of that, patients receiving EBRT re-
ported in 61% of cases no gastrointestinal and in 43% no
genitourinary side effects. For seeds, 68% of all patients
reported no gastrointestinal side effects, but only 8.7% re-
ported no genitourinary side effects. There was a significant
difference between the 74 and 78Gy groups concerning
maximum genitourinary side effects (p= 0.01). No differ-
ence was found for maximum gastrointestinal side effects
in EBRT. Comparing EBRT and seeds, we found signif-
icant differences regarding maximum late gastrointestinal
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Table 1 Patient characteristics

74Gy 78Gy EBRT total I-125 seeds Total

n= 146 31% 67 14% 213 45% 264 55% 477 100%

T stage

1a/b 20 14% 10 15% 30 14% 0 0% 30 6%

1c 102 70% 50 75% 152 71% 213 81% 365 77%

2a 24 16% 7 10% 31 15% 51 19% 82 17%

iPSA in ng/ml

Min 0.3 1.5 0.3 0.55 0.3

Max 10 10 10 9.99 10

Mean 6.4 6.3 6.4 6.4 6.4

Gleason score

<6 24 16% 2 3% 26 12% 18 7% 44 9%

6 122 84% 65 97% 187 88% 246 93% 433 91%

ADT

Yes 64 44% 13 19% 77 36% 33 13% 110 23%

Median duration in months 6 6 6 5.5 6

Age in years

Min 54 56 54 49 49

Max 82 80 82 84 84

Mean 70 70 70 68 69

Follow-up

Min 3 3 3 3 3

Max 192 108 192 181 192

Mean in months 78 55 71 68 70

Technique

3D conformal 146 100% 39 58% 185 87% 0 0% 185 39%

VMAT 0 0% 28 42% 28 13% 0 0% 28 6%

Seeds 0 0% 0 0% 0 0% 264 100% 264 55%

Min minimum,Max maximum, iPSA initial prostate-specific antigen, VMAT volumetric modulated arc therapy

Fig. 1 Recurrence-free survival after either external beam radiotherapy
(EBRT) or seeds

and genitourinary side effects (p= 0.02 and p< 0.001, re-
spectively).

The course of side effects over a follow-up period of
120 months is displayed in Figs. 2 and 3. As our goal with
this study is to display the differences of EBRT and seeds,
we merged both EBRT groups. Side effects are arranged in

a group with RTOG grade 0 and 1 and another one with
RTOG grade 2 and higher. Thereby, we aim to provide
a better overview of the level of occurrence of clinically
relevant side effects.

For the first 3 years of follow-up, we observed a sig-
nificantly higher level of gastrointestinal RTOG grade ≥2
toxicity in patients treated with EBRT. Nevertheless, the
highest observed rate of RTOG grade ≥2 toxicity was only
10% of patients treated with EBRT after 24 months of fol-
low-up. From this point on, higher levels of gastrointestinal
toxicity declined over time and were almost gone after 120
months of follow-up.

Genitourinary RTOG grade ≥2 toxicity was significantly
higher for the first 7 years in patients treated with seeds, up
to a maximum of 40% after 12 months of follow-up. While,
as for gastrointestinal side effects, also declining over time,
16% of all seeds patients reported RTOG grade ≥2 toxicity
after 120 months of follow-up. For EBRT, RTOG grade ≥2
toxicity alternated between 5 and 12% of all patients, with-
out a decline over time. Differences regarding the number
of patients at risk between bNED rate and toxicity are due
to a lack of documented RTOG grades.
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Table 2 Maximum of late gastrointestinal (GI) and genitourinary (GU) side effects

Maximum of Late GI side effects Late GU side effects

RTOG 74Gy 78Gy EBRT Seeds 74Gy 78Gy EBRT Seeds

Grade 0 63% 55% 61% 68% 48% 33% 43% 9%

Grade 1 13% 15% 14% 22% 28% 27% 28% 13%

Grade 2 22% 30% 25% 11% 19% 36% 24% 73%

Grade 3 or >3 1% 0% 1% 0% 5% 4% 5% 0%

n= 145 67 212 263 145 67 212 263

Fig. 2 Development of gas-
trointestinal side effects af-
ter treatment with EBRT or
seeds over a follow-up pe-
riod of 120 months. *p< 0.05,
**p< 0.01, ***p< 0.001

Fig. 3 Development of gen-
itourinary side effects af-
ter treatment with EBRT or
seeds over a follow-up pe-
riod of 120 months. *p< 0.05,
**p< 0.01, ***p< 0.001

Discussion

Low-risk prostate cancer can be equally effectively treated
in multiple ways, ranging from active surveillance to
prostatectomy to radio-oncological treatment with EBRT
or brachytherapy [1, 2, 9–11]. Therefore, it is important to
help patients find the optimal individual treatment. With
our study, we wanted to present an overview of bNED and
side effects for EBRT and seeds, based on data representing
daily clinical practice.

Concerning bNED in low-risk patients treated with
seeds, the reported bNED rates are around 90% after more
than 5 years [12–14] and even 95% after 17 years for
patients with age below 60 [15]. In our institution, we were
able to achieve rates of 94% after 10 years. Given that all
the reported brachytherapy treatments were performed by
one person, this is possibly due to the reported learning

curve of brachytherapy [16–18]. For EBRT, our observed
bNED of 94% after 5 years and 87% after 10 years are
higher than the results of the CHHiP trial [19] concerning
the 74Gy arm. It is, nevertheless, noteworthy that 44% of
our patients treated with 74Gy received some kind of ADT,
while none of the CHHiP trial patients were treated with
ADT, thus, possibly, lowering the bNED rate. Compared
to a prospective Australian study from 2019 [20] and the
MRC RT1 trial [21], our reported bNED is higher, most
likely because the former also includes patients treated
with 70Gy, which is known to be insufficient [11, 22], and
the latter also includes non-low-risk patients. Regarding
the 78Gy group, our bNED rate of 98% after 5 years is
much higher than the reported failure-free rate of 74%
by Peeters et al. [23]. It is still noteworthy that Peeters
included a large number of high-risk patients. On top of
that, failure-free rates were defined using the ASTRO defi-
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nition and also including clinical failure, as opposed to our
bNED definition. Looking at the bNED rates of way above
90% for low-risk prostate cancer achieved by Pasalic et al.
[24], with a remarkable follow-up of over 20 years, it is
clearly displayed that our 78Gy group is lacking size, as
two events of biochemical failure after 84 and 96 months
decrease our bNED rate from over 95% to merely above
80%.

It has to be noted that the high proportion of 87% of pa-
tients treated with 3D conformal EBRT no longer matches
the reality in our institution, as all prostate cancer patients
are nowadays treated with VMAT and hypofractionated ra-
diotherapy according to the CHHiP trial [19] and as dis-
played by Schörghofer et al. [25] in 20 fractions with 3-Gy
single dose.

Concerning late side effects, we were able to record re-
duced genitourinary side effects and increased gastrointesti-
nal side effects for EBRT in comparison to seeds. This
matches the results of other studies [26–28]. The fact that
the side effects diminish over time and approach levels close
to the level before treatment is also described by Sanda
et al. [27]. Regarding maximum side effects, we observed
a significant increase for late genitourinary side effects in
patients treated with 78Gy compared to 74Gy. This was not
the case for late gastrointestinal side effects, most likely due
to reduced dorsal PTVs in patients treated with 78Gy. This
PTV reduction seems to have an effect similar to a rectal re-
tractor [29]. VMAT technique, as described by Buschmann
et al. [30], is today’s standard of care in our department.
Lower toxicity rates for patients treated in our institution
with EBRT nowadays can therefore be expected, as IMRT
is a predictor for reduced toxicity [26, 31].

The weaknesses of our study are its retrospective nature
and the small number of patients treated with 78Gy. On
top of that, 44% of all patients treated with 74Gy received
ADT, which is not recommended as routine therapy for pri-
mary low-risk prostate cancer according to today’s standard
of treatment [2, 9]. This is due to the fact that ADT was
administered by the treating urologist and patients had al-
ready started ADT before the first visit to our department
of radiation oncology. Leaving the final treatment choice
between BT and EBRT to the patient is also a source of
possible bias.

On the other hand, our study shows several strengths. It is
a monocentric study, which facilitates comparison of side
effects, as every side effect is reported in the same way.
The large number of patients treated with seeds by only
one radiation oncologist also allows a high level of quality
in treatment to be assumed, as displayed in a nationwide
Japanese study [32]. Moreover, all data collected were the
result of daily clinical practice. Therefore, this study does
not show any bias through possible study conditions. Be-
yond that, 17% of all patients included had a follow-up of

10 or more years, allowing sufficient data collection for this
study’s statement of bNED. 5 out of 10 biochemical fail-
ures after seed implantation were irradiated again, showing
that even after failure of the primary treatment, there is still
a radio-oncological salvage option, whereas only 1 out of
14 bNED failures after EBRT was once again irradiated.

Conclusion

Our data show increased gastrointestinal side effects for
EBRT and increased genitourinary side effects for seeds.
However, the intensity of both types of side effects tends
to decrease over time. No significant difference in bNED
can be seen between the displayed treatment modalities.
Nevertheless, there seems to be a tendency for improved
bNED favoring seeds in our data. Therefore, seeds should
always be discussed as a valid treatment option for low-
risk prostate cancer patients, especially to enable informed
decision making for patients in terms of side effects.

Acknowledgements Special thanks to Marion Moll for English lan-
guage editing.

Funding Open access funding provided by Medical University of Vi-
enna.

Conflict of interest M. Moll, C. Paschen, A. Zaharie, F. Berndl, and
G. Goldner declare that they have no competing interests.

Open Access This article is licensed under a Creative Commons At-
tribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view
a copy of this licence, visit http://creativecommons.org/licenses/by/4.
0/.

References

1. Hamdy FC et al (2016) 10-year outcomes after monitoring, surgery,
or radiotherapy for localized prostate cancer. N Engl J Med
375(15):1415–1424

2. Mohler JL et al (2019) NCCN clinical practice guidelines in on-
cology—prostate cancer version 4.2019—August 19, 2019. https://
www.nccn.org/store/login/login.aspx?ReturnURL=https://www.
nccn.org/professionals/physician_gls/pdf/prostate.pdf. Accesssed
28.06.20

3. Ash D, Flynn A, Battermann J, De Reijke T, Lavagnini P, Blank L
(2000) ESTRO/EAU/EORTC recommendations on permanent
seed implantation for localized prostate cancer. Radiother Oncol
57(3):315–321

4. Battermann JJ, Boon TA, Moerland MA (2004) Results of perma-
nent prostate brachytherapy, 13 years of experience at a single in-
stitution. Radiother Oncol 71(1):23–28

K

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf
https://www.nccn.org/store/login/login.aspx?ReturnURL=https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf


Strahlenther Onkol (2021) 197:118–123 123

5. Nath R, Anderson LL, Luxton G, Weaver KA, Williamson JF, Mei-
gooni AS (1995) Dosimetry of interstitial brachytherapy sources:
recommendations of the AAPM Radiation Therapy Committee
Task Group No. 43. Med Phys 22(2):209–234

6. Allisy A (1999) ICRU Report 62. Prescribing, recording, and re-
porting photon beam therapy. International Commission on Radia-
tion Units and Measurements, Bethesda (Supplement to ICRU Re-
port 50)

7. Roach M et al (2006) Defining biochemical failure following ra-
diotherapy with or without hormonal therapy in men with clini-
cally localized prostate cancer: recommendations of the RTOG-AS-
TRO Phoenix Consensus Conference. Int J Radiat Oncol Biol Phys
65(4):965–974

8. Cox JD, Stetz J, Pajak TF (2005) Toxicity criteria of the Radiation
Therapy Oncology Group (RTOG) and the European organization
for research and treatment of cancer (EORTC). Int J Radiat Oncol
31(5):1341–1346

9. Leitlinienprogramm Onkologie (2019) S3-Leitlinie Prostatakarzi-
nom, Version 5.1

10. D’Amico AV et al (1998) Biochemical outcome after radical prosta-
tectomy, external beam radiation therapy, or interstitial radiation
therapy for clinically localized prostate cancer. J Am Med Assoc
280(11):969–974

11. Goldner G et al (2012) Comparison of seed brachytherapy or ex-
ternal beam radiotherapy (70Gy or 74Gy) in 919 low-risk prostate
cancer patients. Strahlenther Onkol 188(4):305–310

12. Hinnen KA et al (2010) Long-term biochemical and survival
outcome of 921 patients treated with I-125 permanent prostate
brachytherapy. Int J Radiat Oncol Biol Phys 76(5):1433–1438

13. Zelefsky MJ et al (2007) Multi-institutional analysis of long-term
outcome for stages T1-T2 prostate cancer treated with permanent
seed implantation. Int J Radiat Oncol Biol Phys 67(2):327–333

14. Pickles T, Keyes M, Morris WJ (2010) Brachytherapy or confor-
mal external radiotherapy for prostate cancer: a single-institution
matched-pair analysis. Int J Radiat Oncol Biol Phys 76(1):43–49

15. Prada PJ et al (2018) Long-term outcomes in patients younger than
60 years of age treated with brachytherapy for prostate cancer.
Strahlenther Onkol 194(4):311–317

16. El-Bared N et al (2016) Seed loss in prostate brachytherapy op-
erator dependency and impact on dosimetry. Strahlenther Onkol
192(5):305–311

17. Delouya G et al (2012) Po-164 seed migration in prostate brachyther-
apy depends on experience and technique. Radiother Oncol 103:S67

18. Rasmusson E et al (2016) Low-dose rate brachytherapy with I-125
seeds has an excellent 5-year outcome with few side effects in pa-
tients with low-risk prostate cancer. Acta Oncol 55(8):1016–1021

19. Dearnaley D et al (2016) Conventional versus hypofractionated
high-dose intensity-modulated radiotherapy for prostate cancer:

5-year outcomes of the randomised, non-inferiority, phase 3 CHHiP
trial. Lancet Oncol 17(8):1047–1060

20. de Leon JF et al (2019) Long-term outcomes in 1121 Australian
prostate cancer patients treated with definitive radiotherapy. J Med
Imaging Radiat Oncol 63(1):116–123

21. Dearnaley DP et al (2007) Escalated-dose versus standard-dose
conformal radiotherapy in prostate cancer: first results from the
MRCRT01 randomised controlled trial. Lancet Oncol 8(6):475–487

22. Kupelian PA et al (2004) Radical prostatectomy, external beam ra-
diotherapy <72Gy, external beam radiotherapy ≥72Gy, permanent
seed implantation, or combined seeds/external beam radiotherapy
for stage T1-T2 prostate cancer. Int J Radiat Oncol Biol Phys
58(1):25–33

23. Peeters STH et al (2006) Dose-response in radiotherapy for local-
ized prostate cancer: results of the Dutch multicenter randomized
phase III trial comparing 68Gy of radiotherapy with 78Gy. J Clin
Oncol 24(13):1990–1996

24. Pasalic D et al (2019) Dose escalation for prostate adenocarci-
noma: a long-term update on the outcomes of a phase 3, single
institution randomized clinical trial. Int J Radiat Oncol Biol Phys
104(4):790–797

25. Schörghofer A et al (2019) Risk-adapted moderate hypofrac-
tionation of prostate cancer: a prospective analysis of acute
toxicity, QOL and outcome in 221 patients. Strahlenther Onkol
195(10):894–901

26. Wong WW et al (2009) Radiation dose escalation for localized
prostate cancer: Intensity-modulated radiotherapy versus perma-
nent transperineal brachytherapy. Cancer 115(23):5596–5606

27. Sanda MG et al (2008) Quality of life and satisfaction with outcome
among prostate-cancer survivors. N Engl JMed 358(12):1250–1261

28. Lardas M et al (2017) Quality of life outcomes after primary treat-
ment for clinically localised prostate cancer: a systematic review.
Eur Urol 72(6):869–885

29. Mahdavi SR, Ghaffari H, Mofid B, Rostami A, Reiazi R, Janani L
(2019) Rectal retractor application during image-guided dose-esca-
lated prostate radiotherapy. Strahlenther Onkol 195(10):923–933

30. Buschmann M et al (2018) Automated volumetric modulated arc
therapy planning for whole pelvic prostate radiotherapy. Strahlen-
ther Onkol 194(4):333–342

31. Eade TN et al (2008) A comparison of acute and chronic toxicity for
men with low-risk prostate cancer treated with intensity-modulated
radiation therapy or 125I permanent implant. Int J Radiat Oncol
Biol Phys 71(2):338–345

32. Nakamura K et al (2019) Institutional patient accrual volume
and the treatment quality of I-125 prostate seed implantation in
a Japanese nationwide prospective cohort study. Strahlenther Onkol
195(5):412–419

K


	Treatment of low-risk prostate cancer: a retrospective study with 477 patients comparing external beam radiotherapy and I-125 seeds brachytherapy in terms of biochemical control and late side effects
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References


