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Abstract
Introduction: Primary objective is PSA relapse-free survival. Secondary objectives are description 
of chronic toxicity and rate of local/regional recurrences/metastases.

Material and Methods: Between 14/06/2016 and 13/02/2023 we included 60 patients diagnosed with 
low or intermediate risk prostate cancer according to D'Amico criteria. They received interstitial 
HDR brachytherapy treatment exclusively.

Measured chronic toxicity of urinary function, sexual dysfunction, and gastrointestinal function 
according to CTCAE 5.0 criteria 6 months after starting treatment and annually thereafter. We also 
monitored PSA values every 6 months and considered biochemical recurrence, according to the 
Phoenix criteria (PSA NADIR + 2 ng/ml). Statistical analysis was developed by SPSS 29.0.

Results: Median follow-up was 38 months (range: 5 and 80 months). At 38 months and 80 months, 
PSA relapse-free survival was 98% and 84%, respectively (confidence interval 95%). Chronic 
gastrointestinal toxicity rates were G0 100%, genitourinary G0 55%, G1 43.3% and G2 1.7% and 
sexual dysfunction G0 58.3%, G1 8.3% and G2 33.3%. Local relapse rate was 5% and no regional 
recurrence or distant metastasis appeared.

Discussion: HDR interstitial brachytherapy is a highly effective treatment. A lot of scientific 
publications have demonstrated high rates of local control and PSA recurrence free survival (97%-
85%) for low and intermediate risk prostate cancer. Our results are similar in terms of PSA relapse-
free survival and toxicity with respect to studies in the scientific literature.
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Introduction

Standard options for the initial treatment of men with clinically localized prostate cancer include 
radiation therapy (brachytherapy and/or external beam), radical prostatectomy, or in carefully 
selected patients, active surveillance.

High Dose Rate (HDR) brachytherapy involves the temporary placement of radioactive sources 
that are implanted directly into the prostate gland to administer a high dose of radiation directly 
to the prostate while minimizing radiation to normal tissues. Observational data indicate that as 
monotherapy, brachytherapy has similar efficacy compared with other forms of radiation and is 
comparable with other modalities (e.g., surgery) in the treatment of low/intermediate-risk prostate 
cancer.

The most frequent complications associated with brachytherapy are toxicity to the urinary tract 
and rectum, as well as sexual dysfunction. The severity of complications is significantly influenced 
by pretreatment functional level [1].

We started a retrospective descriptive study on patients with low-intermediate risk prostate 
cancer treated with HDR interstitial brachytherapy. Our primary objective was PSA-relapse free 
survival and secondary objectives were description of chronic toxicity and rate of local/regional 
recurrences/metastases.
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Material and Methods
Median follow-up was 38 months (range: 5 and 80 months).

Between 14/06/2016 and 13/02/2023 we included 60 patients 
diagnosed with low or intermediate risk prostate cancer according to 
D´Amico criteria [2]. All patients received interstitial brachytherapy 
treatment exclusively and we added Androgen Deprivation Therapy 
(ADT) during 3 to 6 months for patients with intermediate risk 
prostate cancer and prostate volume >50 cc.

Brachytherapy total dose was 27 Gy (13.5 Gy/fraction 1 fraction/
week) in 55 patients or 20.5 Gy (single fraction) in 5 patients who 
were older than 80 years old with Performance Status 2.

Brachytherapy was performed under spinal anesthesia. We place 
the patient in the forced lithotomy position and, guided by transrectal 
ultrasound, the needles are placed inside the prostate volume (Gross 
Tumor Volume). Planning is carried out in real time in the operating 
room and the scheduled brachytherapy treatment is administered 
using Co-60 as a radioactive source.

Measured chronic and acute toxicity of urinary function, sexual 
dysfunction, and gastrointestinal function according to CTCAE 5.0 
criteria 6 months after starting treatment and annually thereafter 
to evaluate chronic toxicity and 2 weeks after brachytherapy for 
acute toxicity. We also monitored PSA values every 6 months and 
considered biochemical recurrence, according to the Phoenix criteria 
(PSA NADIR + 2 ng/ml). When biochemical recurrence was detected, 
pelvic MRI, PET-CT and prostate biopsy were performed to confirm 
local recurrence in all patients.

SPSS 29.0 was used to carry out statistical analysis and survival 
curves. We used a Kaplan-Meier test to calculate probability PSA free 
survival recurrence.

Results
We include 60 patients and describe the baseline characteristics 

of the patients.

At 38 and 80 months, PSA relapse-free survival was 98% and 84%, 
respectively (confidence interval 95%).

Only 3 patients showed local relapse into prostate volume (local 
relapse rate of 5%) and no regional recurrence or distant metastasis 
appeared.

Chronic gastrointestinal toxicity rates (rectal bleeding or 
fistula) were G0 100%, genitourinary (hematuria or urinary tract 
obstruction) G0 55%, G1 43.3%, G2 1.7% and G3 0% and sexual 
dysfunction (erectile dysfunction) G0 58.3%, G1 8.3%, G2 33.3% and 
G3 0%. Acute gastrointestinal toxicity rates (diarrhea or proctitis) 
were G0 100% and genitourinary (bladder spasm, dysuria or urinary 
emergency) G0 30%, G1 60%, G2 10% and G3 0%.

Discussion
There are no randomized trials that provide adequate data to 

compare brachytherapy with other treatment modalities as initial 
therapy in men with low-risk or intermediate-risk, localized prostate 
cancer. The choice of brachytherapy over External Beam Radiation 
Therapy (EBRT), radical prostatectomy, or active surveillance is 
generally based on a combination of factors, including treatment-
related complications as well as clinician and patient preferences.

The Surgical Prostatectomy versus Interstitial Radiation 

Intervention Trial (SPIRIT) was designed to compare brachytherapy 
with radical prostatectomy, but it was discontinued because of poor 
accrual [3]. Health-related quality of life was analyzed after five 
years in patients who either had been randomized or had undergone 
screening for the trial. In the 168 men who completed a follow-up 
survey five years later, brachytherapy was significantly better in terms 
of urinary and sexual functioning.

In addition, several retrospective analyses have compared 
outcomes following brachytherapy versus high-dose EBRT, and 
these results suggest that brachytherapy is at least equivalent for 
biochemical control and may be more effective at achieving lower 
Prostate-Specific Antigen (PSA) nadirs [4-7].

In an analysis of data performed by the Prostate Cancer Results 
Study Group (PCRSG), treatment outcomes for both LDR and HDR 
brachytherapy, both alone and in combination with EBRT, appeared 
similar to those with other treatment modalities when patients were 
stratified according to risk [8]. A similar conclusion was reached in 
a retrospective review of the 10-year outcomes of 1,503 men with 
intermediate-risk prostate cancer who were treated with EBRT, 
radical prostatectomy, or LDR brachytherapy [7].

When brachytherapy is used as monotherapy, clinically significant 
long-term urinary toxicity following brachytherapy is uncommon. 
In a series of 1,989 men treated with LDR brachytherapy, the rates 
of severe, late, genitourinary and gastrointestinal toxicities were 7.6 
and 0.8 percent, respectively [9], and similar results have been seen 
in other series [10].

Late urethral strictures are an uncommon complication following 
brachytherapy [11,12]. In a series of 1,030 patients treated with 
brachytherapy, 94 and 92 percent of patients were free of stricture 
one year after treatment with brachytherapy alone and brachytherapy 
plus EBRT, respectively [11]. At four years, 89 and 84 percent 
remained stricture free.

Although some rectal bleeding is relatively common, more serious 
complications are rare [13-16]. As an example, in a retrospective 
series of 2,752 patients treated with LDR brachytherapy over a 17-
year period, the actuarial risk of grade 2 or higher rectal bleeding 
was 6.4 percent. However, only 27 patients (1%) required medical 
intervention (formalin treatment or cauterization), and fistula or 
ulceration occurred in only nine cases (0.3%). Radiation-related 
rectal fistulas are a serious but rare complication, occurring in fewer 
than 1 percent of cases [17].

The reported incidence of erectile dysfunction varies widely 
among men who were potent prior to brachytherapy, depending 
in part on whether data are clinician or patient reported. Rates of 
erectile dysfunction are similar to that seen with EBRT. The impact of 
LDR brachytherapy on erectile function is illustrated by results from 
a prospective multicenter analysis of prostate cancer survivors that 
included 306 patients who were treated with LDR brachytherapy [18]. 
In this study, poor sexual function was reported in 43 to 48 percent 
of patients from 2 to 24 months after therapy. Approximately one-
third of patients considered sexual dysfunction a moderate or big 
problem. Similar rates of dysfunction have been reported in other 
studies [19,20].

HDR interstitial brachytherapy is a highly effective treatment. 
Scientific publications have demonstrated high rates of local 
control and PSA recurrence free survival (97% to 85%) for low and 
intermediate risk prostate cancer. Our results are similar in terms of 
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PSA relapse-free survival and toxicity with respect to studies in the 
scientific literature.

References
1. Chen RC, Clark JA, Talcott JA. Individualizing quality-of-life outcomes 

reporting: how localized prostate cancer treatments affect patients with 
different levels of baseline urinary, bowel, and sexual function. J Clin 
Oncol. 2009;27:3916-22.

2. D'Amico AV, Whittington R, Malkowicz SB, Schultz D, Blank K, Broderick 
GA, et al. Biochemical outcome after radical prostatectomy, external beam 
radiation therapy, or interstitial radiation therapy for clinically localized 
prostate cancer. JAMA. 1998;280(11):969-74.

3. Crook JM, Gomez-Iturriaga A, Wallace K, Ma C, Fung S, Alibhai S, et al. 
Comparison of health-related quality of life 5 years after SPIRIT: Surgical 
prostatectomy versus interstitial radiation intervention trial. J Clin Oncol. 
2011;29:362-8.

4. Jabbari S, Weinberg VK, Shinohara K, Speight JL, Gottschalk AR, Hsu 
IC, et al. Equivalent biochemical control and improved prostate-specific 
antigen nadir after permanent prostate seed implant brachytherapy versus 
high-dose three-dimensional conformal radiotherapy and high-dose 
conformal proton beam radiotherapy boost. Int J Radiat Oncol Biol Phys. 
2010;76:36-42.

5. Pickles T, Keyes M, Morris WJ. Brachytherapy or conformal external 
radiotherapy for prostate cancer: A single-institution matched-pair 
analysis. Int J Radiat Oncol Biol Phys. 2010;76:43-9.

6. Zelefsky MJ, Yamada Y, Pei X, Hunt M, Cohen G, Zhang Z, et al. 
Comparison of tumor control and toxicity outcomes of high-dose 
intensity-modulated radiotherapy and brachytherapy for patients with 
favorable risk prostate cancer. Urology. 2011;77:986-90.

7. Goy BW, Burchette R, Soper MS, Chang T, Cosmatos HA, et al. Ten-year 
treatment outcomes of radical prostatectomy vs. external beam radiation 
therapy vs. brachytherapy for 1503 patients with intermediate-risk prostate 
cancer. Urology. 2020;136:180-89.

8. Grimm P, Billiet I, Bostwick D, Dicker AP, Frank S, Immerzeel J, et al. 
Comparative analysis of prostate-specific antigen free survival outcomes 
for patients with low, intermediate and high risk prostate cancer treatment 
by radical therapy. Results from the Prostate Cancer Results Study Group. 
BJU Int. 2012;109 Suppl 1:22-9.

9. Kittel JA, Reddy CA, Smith KL, Stephans KL, Tendulkar RD, Ulchaker 
J, et al. Long-term efficacy and toxicity of low-dose-rate ¹²⁵I prostate 
brachytherapy as monotherapy in low-, intermediate-, and high-risk 
prostate cancer. Int J Radiat Oncol Biol Phys. 2015;92:884-93.

10. Keyes M, Miller S, Moravan V, Pickles T, McKenzie M, Pai H, et al. 
Predictive factors for acute and late urinary toxicity after permanent 
prostate brachytherapy: Long-term outcome in 712 consecutive patients. 
Int J Radiat Oncol Biol Phys. 2009;73:1023-32.

11. Elliott SP, Meng MV, Elkin EP, McAninch JW, Duchane J, Carroll PR; 
CaPSURE Investigators. Incidence of urethral stricture after primary 
treatment for prostate cancer: Data From CaPSURE. J Urol. 2007;178:529-
34.

12. Merrick GS, Butler WM, Wallner KE, Galbreath RW, Anderson RL, Allen 
ZA, et al. Risk factors for the development of prostate brachytherapy 
related urethral strictures. J Urol. 2006;175:1376-80.

13. Phan J, Swanson DA, Levy LB, Kudchadker RJ, Bruno TL, Frank SJ. Late 
rectal complications after prostate brachytherapy for localized prostate 
cancer: Incidence and management. Cancer. 2009;115:1827-39.

14. Theodorescu D, Gillenwater JY, Koutrouvelis PG. Prostatourethral-rectal 
fistula after prostate brachytherapy. Cancer. 2000;89:2085-91.

15. Tran A, Wallner K, Merrick G. Rectal fistulas after prostate brachytherapy. 
Int J Radiat Oncol Biol Phys. 2005;63:150-54.

16. Price JG, Stone NN, Stock RG. Predictive factors and management of rectal 
bleeding side effects following prostate cancer brachytherapy. Int J Radiat 
Oncol Biol Phys. 2013;86:842-7.

17. Wallner K, Sutlief S, Bergsagel C, Merrick GS. Severe rectal complications 
after prostate brachytherapy. Radiother Oncol. 2015;114:272-75.

18. Sanda MG, Dunn RL, Michalski J, Sandler HM, Northouse L, Hembroff L, 
et al. Quality of life and satisfaction with outcome among prostate-cancer 
survivors. N Engl J Med. 2008;358:1250-61.

19. Stock RG, Kao J, Stone NN. Penile erectile function after permanent 
radioactive seed implantation for treatment of prostate cancer. J Urol. 
2001;165:436-9.

20. Taira AV, Merrick GS, Galbreath RW, Butler WM, Wallner KE, Kurko 
BS, et al. Erectile function durability following permanent prostate 
brachytherapy. Int J Radiat Oncol Biol Phys. 2009;75:639-48.

https://pubmed.ncbi.nlm.nih.gov/19620493/
https://pubmed.ncbi.nlm.nih.gov/19620493/
https://pubmed.ncbi.nlm.nih.gov/19620493/
https://pubmed.ncbi.nlm.nih.gov/19620493/
https://pubmed.ncbi.nlm.nih.gov/9749478/
https://pubmed.ncbi.nlm.nih.gov/9749478/
https://pubmed.ncbi.nlm.nih.gov/9749478/
https://pubmed.ncbi.nlm.nih.gov/9749478/
https://pubmed.ncbi.nlm.nih.gov/21149658/
https://pubmed.ncbi.nlm.nih.gov/21149658/
https://pubmed.ncbi.nlm.nih.gov/21149658/
https://pubmed.ncbi.nlm.nih.gov/21149658/
https://pubmed.ncbi.nlm.nih.gov/19409729/
https://pubmed.ncbi.nlm.nih.gov/19409729/
https://pubmed.ncbi.nlm.nih.gov/19409729/
https://pubmed.ncbi.nlm.nih.gov/19409729/
https://pubmed.ncbi.nlm.nih.gov/19409729/
https://pubmed.ncbi.nlm.nih.gov/19409729/
https://pubmed.ncbi.nlm.nih.gov/19570619/
https://pubmed.ncbi.nlm.nih.gov/19570619/
https://pubmed.ncbi.nlm.nih.gov/19570619/
https://pubmed.ncbi.nlm.nih.gov/21195465/
https://pubmed.ncbi.nlm.nih.gov/21195465/
https://pubmed.ncbi.nlm.nih.gov/21195465/
https://pubmed.ncbi.nlm.nih.gov/21195465/
https://pubmed.ncbi.nlm.nih.gov/31704459/
https://pubmed.ncbi.nlm.nih.gov/31704459/
https://pubmed.ncbi.nlm.nih.gov/31704459/
https://pubmed.ncbi.nlm.nih.gov/31704459/
https://pubmed.ncbi.nlm.nih.gov/22239226/
https://pubmed.ncbi.nlm.nih.gov/22239226/
https://pubmed.ncbi.nlm.nih.gov/22239226/
https://pubmed.ncbi.nlm.nih.gov/22239226/
https://pubmed.ncbi.nlm.nih.gov/22239226/
https://pubmed.ncbi.nlm.nih.gov/25962627/
https://pubmed.ncbi.nlm.nih.gov/25962627/
https://pubmed.ncbi.nlm.nih.gov/25962627/
https://pubmed.ncbi.nlm.nih.gov/25962627/
https://pubmed.ncbi.nlm.nih.gov/19111402/
https://pubmed.ncbi.nlm.nih.gov/19111402/
https://pubmed.ncbi.nlm.nih.gov/19111402/
https://pubmed.ncbi.nlm.nih.gov/19111402/
https://pubmed.ncbi.nlm.nih.gov/17570425/
https://pubmed.ncbi.nlm.nih.gov/17570425/
https://pubmed.ncbi.nlm.nih.gov/17570425/
https://pubmed.ncbi.nlm.nih.gov/17570425/
https://pubmed.ncbi.nlm.nih.gov/16516001/
https://pubmed.ncbi.nlm.nih.gov/16516001/
https://pubmed.ncbi.nlm.nih.gov/16516001/
https://pubmed.ncbi.nlm.nih.gov/19248043/
https://pubmed.ncbi.nlm.nih.gov/19248043/
https://pubmed.ncbi.nlm.nih.gov/19248043/
https://pubmed.ncbi.nlm.nih.gov/11066049/
https://pubmed.ncbi.nlm.nih.gov/11066049/
https://www.redjournal.org/article/S0360-3016(05)00145-8/fulltext
https://www.redjournal.org/article/S0360-3016(05)00145-8/fulltext
https://pubmed.ncbi.nlm.nih.gov/23845840/
https://pubmed.ncbi.nlm.nih.gov/23845840/
https://pubmed.ncbi.nlm.nih.gov/23845840/
https://www.thegreenjournal.com/article/S0167-8140(14)00582-9/fulltext
https://www.thegreenjournal.com/article/S0167-8140(14)00582-9/fulltext
https://pubmed.ncbi.nlm.nih.gov/18354103/
https://pubmed.ncbi.nlm.nih.gov/18354103/
https://pubmed.ncbi.nlm.nih.gov/18354103/
https://pubmed.ncbi.nlm.nih.gov/11176391/
https://pubmed.ncbi.nlm.nih.gov/11176391/
https://pubmed.ncbi.nlm.nih.gov/11176391/
https://pubmed.ncbi.nlm.nih.gov/19303721/
https://pubmed.ncbi.nlm.nih.gov/19303721/
https://pubmed.ncbi.nlm.nih.gov/19303721/

	Title
	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	References

