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High-dose-rate brachytherapy
lowers travel burden for
men with localized prostate
cancer compared with
external beam radiation
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Objective: There are many treatment options for localized prostate cancer,

including external beam radiation therapy (EBRT), stereotactic body radiation

therapy (SBRT), and prostate brachytherapy (BT). This study aimed to compare

the travel burdens of high-dose-rate brachytherapy (HDR-BT) at our BT center

and EBRT or SBRT if administered close to home.

Materials and methods: This single-institution retrospective cohort study

included 69 patients who had HDR-BT monotherapy for their prostate cancer

from August 2017 to December 2022. The travel burden for HDR-BT

monotherapy was estimated using Google Maps by measuring the distance

from each patient’s home address to our BT center. The total travel burden

was calculated by multiplying the number of treatment fractions required for

each modality by the roundtrip travel distance between the home and the

treatment facility. Treatment toxicity was evaluated using the Expanded

Prostate Index Composite for Clinical Practice (EPIC-CP) questionnaire.

Results: Themedian age of the 69 patients was 67 years. Themean distance from

home to the BT center was 37.4 mi, while the mean distance to the nearest

radiation facility was 8.3 mi. The mean total travel distance for HDR-BT was 150

mi, while those for EBRT and SBRT were 463 and 83 mi, respectively. HDR-BT

resulted in a mean travel burden reduction of 313 mi compared with EBRT. The

EPIC-CP scores indicated minimal posttreatment toxicity, with most patients

reporting stable or improved symptoms.
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Conclusion: HDR-BT monotherapy significantly reduces the travel burden

compared with EBRT for localized prostate cancer, with minimal treatment-

associated toxicity. Increasing the availability of BT centers could further alleviate

the travel burden. Alternatively, providing transportation support could improve

access to care.
KEYWORDS
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Introduction

Prostate cancer is the most common malignancy after skin

cancer and the second leading cause of cancer death among men in

the United States. The American Cancer Society estimated 313,780

new cases and 35,770 deaths from prostate cancer in the United

States in 2025 (1). Patients in this country face numerous barriers to

their cancer care, including financial, social, communication, and

logistical challenges. These barriers, unfortunately, have a

significant impact on patient outcomes. Studies have shown that

patients with prostate cancer in high-poverty neighborhoods have a

higher risk of cancer death compared with those in wealthy areas

(2). Therefore, it is important to consider both the efficacy of and

the access to treatments offered to address healthcare disparities.

One significant barrier to cancer care is the travel burden placed

on patients, particularly those in rural or disadvantaged areas.

Traveling long distances to receive care can lead to increased

costs, lost wages, delayed diagnosis, and poor outcomes (3). The

travel time also impacts a patient’s treatment choice, with one study

showing it as an independent predictor for the selection of prostate

cancer treatment modality (4).

For non-metastatic prostate cancer, curative-intent treatments

include surgery and radiation, with or without androgen

deprivation. There are two types of radiation: external beam

radiation therapy (EBRT) and brachytherapy (BT). EBRT delivers

radiation generated by a linear accelerator (LINAC), whereas BT

involves placement of radioactive sources either permanently (low-

dose-rate or LDR) or temporarily (high-dose-rate or HDR) inside of

the tumor target. BT can be used alone or in combination with

EBRT, depending on the prostate cancer’s risk grouping (5–8). For

patients with low- or intermediate-risk prostate cancer, BT may be

used alone as a monotherapy (7). In addition, BT offers a substantial

time advantage over EBRT, often requiring only one or two visits

compared with approximately 28 trips for EBRT. Recent

technological advancements have made stereotactic body

radiation therapy (SBRT), which is an ultra-hypofractionated

EBRT, an alternative treatment option that reduces treatment to

just five trips. However, the use of BT has declined over time from

17% to 8% among patients with prostate cancer (9, 10). Despite

declining usage, HDR-BT offers a compelling option with its high
02
effectiveness in cancer control and comparable, if not fewer, side

effects compared with surgery or external beam radiation, with no

radiation exposure to the providers and staff compared with

permanent BT (5, 7, 8, 11–25). Multiple factors have impacted

the decline of BT, including less reimbursement based on our

current fee-for-service model (26) and limited resident

training (27).

In this study, we aimed to compare the travel burdens of HDR-

BT and EBRT or SBRT for localized prostate cancer treated at our

institution (28). The travel times of patients receiving HDR-BT as

monotherapy were evaluated and then compared to hypothetical

travel times if they had chosen EBRT or SBRT at the facility closest

to their home. The results of this study provide insights into the

challenges patients with prostate cancer face during treatment so

that appropriate support can be provided for them.
Methods

This single-institution, retrospective cohort study examined the

travel burden of 69 patients who had HDR-BT monotherapy for

prostate cancer at our BT center from August 2017 to December

2022. Each patient received two fractions of BT, at 13.5 Gy per

fraction, 1 week apart. Prostate-specific antigen (PSA) values were

col lected at posttreatment fol low-up vis i t s to assess

treatment outcomes.

The travel burden for HDR-BT monotherapy was estimated by

measuring the distance from each patient’s home address to our BT

center using Google Maps. If multiple routes were suggested by

Google Maps, the route with the shortest travel time was selected.

Similarly, the distance between each patient’s home address and the

nearest EBRT facility was measured. The total travel burden was

calculated by multiplying the number of treatment fractions

required for each modality by the roundtrip travel distance

between the home and the treatment facility. All patients received

two treatment fractions for HDR-BT monotherapy. For EBRT, 28

fractions were used as this is the standard treatment regimen for

low- and intermediate-risk prostate cancer at our institution. It was

assumed that all of the EBRT facilities also offered SBRT, which

required only five fractions.
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The Expanded Prostate Index Composite for Clinical Practice

(EPIC-CP) questionnaire was used to evaluate treatment toxicity.

EPIC-CP covers five symptom categories: urinary incontinence,

urinary irritation/obstruction, bowel, sexual, and vitality/hormonal.

Patients completed the EPIC-CP before treatment (baseline; 57% of

the patients completed the survey) and at 3, 6, 12, 24, 36, and 48

months post-therapy (17%, 23%, 26%, 22%, 13%, and 10% of the

patients completed the survey, respectively). The overall survival

(OS) and disease-free survival (DFS) were estimated.
Statistical methods

Continuous variables were summarized using means and

medians with corresponding data ranges. The within-subject

travel burdens were compared using a paired t-test and confirmed

by nonparametric analogy of the signed-rank test. The survival rate

was estimated non-parametrically with the Kaplan–Meier statistical

method. Statistical significance was defined at a p ≤ 0.05. All

statistical analyses were conducted using version 9.4 of the SAS

System for Windows (SAS Institute Inc., Cary, NC, USA).
Frontiers in Urology 03
Results

Patient characteristics

A total of 69 patients received HDR-BT monotherapy for prostate

cancer at the BT center between August 2017 and December 2022

(Table 1). The median age was 67.9 years(range, 52–82 years), with the

majority of patients identifying as white (95.7%). Most patients had

either the favorable intermediate (69.6%) or the unfavorable

intermediate (23.2%) risk disease. There were 64 (93%) patients who

had a Gleason score of 6 or 7 (4 + 3 or 3 + 4) disease, while 60 (87%)

patients had cT1c disease. The mean and median pretreatment PSA

levels were 6.7 and 5.8, respectively (range, 1.39–22.38). The median

follow-up was 32.9 months (range, 3.5–77.2 months). The mean and

median posttreatment PSA nadir levels were 0.59 and 0.39, respectively

(range, <0.02–3.78). Only one patient had biopsy-proven recurrence

and underwent salvage HDR-BT.
Travel burden of HDR-BT

In our cohort of patients, the mean distance between home and the

BT center was 37.4 mi (range, 1.1–156 mi). For this cohort, the mean

distance between home and the nearest EBRT facility was 8.3 mi

(range, 1.1–41.4 mi) (Figure 1A). Considering the number of

roundtrips required for treatment completion, the mean total

distance traveled for our cohort of patients treated with HDR-BT

was 150 mi (range, 4.4–624 mi) (Figure 1B). If the same group had

chosen EBRT treatment at their nearest facility, the mean total distance

traveled would have been 463 mi (range, 61.6–2,318 mi) (Figure 1B).

For this same group, if treated with SBRT, the mean total distance

traveled would have been 83 mi (range, 11–413.9 mi) (Figure 1B).

The mean difference in the total travel burden between EBRT and

HDR-BT monotherapy was 313 mi (Figure 1C). Of the 69 patients, 61

(88%) had a decreased total travel distance by choosing HDR-BT over

EBRT, while 8 (12%) patients had an increased total travel distance.

Patients with decreased total travel distance saved an average of 372 mi

(range, 9.2–2,036 mi). Those with increased total travel distance saw a

mean increase of 141 mi (range, 24–274 mi).

The mean difference in the total travel burden between HDR

monotherapy and SBRT was 64 mi (range, 193–505 mi) (Figure 1D).

Of the 69 patients, 36 (52%) had an increased travel distance by

choosing HDR-BT over SBRT (mean of 157 mi), 33 (48%) had a

decreased travel distance (mean of 37 mi), and one had the same travel

distance. For patients with increased total travel burdens, the mean

distance between home and the BT center was 59 mi (11–156 mi).
HDR-BT posttreatment toxicities

Based on the EPIC-CP reports, patients did not experience

worsening genitourinary (GU), gastrointestinal (GI), and sexual

symptoms after HDR-BT treatment compared with the baseline.

The mean EPIC-CP GU scores initially increased at 3 months

(4.75), then steadily declined over the first 2 years (2.67 at 24 months)
TABLE 1 Patient and cancer characteristics (n = 69).

Age (years)

Median 67.0

Average 67.9

Risk grouping

Low 16 23.2%

Favorable intermediate 48 69.6%

Unfavorable intermediate 4 5.8%

High 1 1.4%

PSA

Median 5.8

Average 6.7

Gleason score

3 + 3 20 29.0%

3 + 4 44 63.8%

4 + 3 3 4.3%

4 + 4 2 2.9%

T stage

1c 60 87.0%

2 9 13.0%

Race

White 66 95.7%

Black 3 4.3%
frontiersin.org

https://doi.org/10.3389/fruro.2025.1598726
https://www.frontiersin.org/journals/urology
https://www.frontiersin.org


Liu et al. 10.3389/fruro.2025.1598726
(Figure 2A). After 2 years, the mean EPIC-CP GU scores increased

again. At the last review, 87% of the patients had an EPIC-CPGU score

that was equal to or lower than their baseline, with only five patients

reporting an EPIC-CP GU score higher than the baseline.
Frontiers in Urology 04
Overall, the EPIC-CPGI scores were low (Figure 2B).Most patients

(62%) reported a baseline EPIC-CP GI score of 0. The mean EPIC-CP

GI scores never surpassed 2 at any point. Only five patients reported an

increase in their posttreatment EPIC-CP GI score from the baseline.
B

C D

A

FIGURE 1

(A) Distance in miles between a patient’s home and the facilities offering external beam radiation therapy (EBRT)/stereotactic body radiation therapy
(SBRT) or high-dose-rate brachytherapy (HDR-BT). (B) Total travel burden as defined by the total miles traveled over the entire duration of treatment
for EBRT, SBRT, and HDR-BT. (C) Difference in the total travel burden for each patient as calculated by the total EBRT travel burden − total HDR-BT
travel burden. (D) Difference in the total travel burden for each patient as calculated by the total SBRT travel burden − total HDR-BT travel burden.
Horizontal bars represent average values.
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The mean EPIC-CP sexual scores showed minimal change within

the first 2 years (range, 3.79–4.8) (Figure 2C). After the first 2 years, the

mean EPIC-CP sexual scores increased. At the last review, 76% of the

patients had an EPIC-CP sexual score that was equal to or lower than

the baseline, while seven patients reported a score higher than

the baseline.
HDR-BT outcomes

After the median follow-up of 32.9 months, one patient died

from pneumonia, and another had a biopsy-proven prostate-only

recurrence. The patient with a biopsy-proven recurrence initially

presented with a PSA of 4.87 and a Gleason score of 4 + 3 = 7/grade

group 3 disease. The patient declined androgen deprivation therapy

(ADT). His PSA nadir was 0.17, but increased to 1.37 at 54 months

post-BT. Restaging prostate-specific membrane antigen (PSMA)
Frontiers in Urology 05
PET and MR prostate showed imaging evidence of recurrence

within the prostate. Prostate biopsy showed Gleason 4 + 3 = 7/

grade group 3 disease only at the imaging-visible site. He underwent

salvage focal HDR-BT targeting the biopsy-proven lesion. At his last

follow-up, 17 months post-treatment, his PSA was 0.43. The OS and

DFS data are shown in Figures 3A, B.
Discussion

In this study, we compared the travel burdens of patients with

prostate cancer choosing HDR-BT monotherapy versus EBRT and

SBRT for treatment. The findings indicate that patients receiving

HDR-BT monotherapy experienced significantly less travel burden

compared with those treated with EBRT. However, for patients

living more than 59 mi from the BT center, SBRT resulted in less

overall travel burden. In addition, our cohort of patients treated
B

C

A

FIGURE 2

(A–C) Average Expanded Prostate Index Composite for Clinical Practice (EPIC-CP) genitourinary (A), gastrointestinal (B), and sexual (C) scores over
time.
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with HDR-BT demonstrated excellent oncological outcomes with

minimal treatment-associated toxicities.

Our analysis revealed that the patients in our cohort lived

substantially further from our BT center than from EBRT

facilities. This underscores the scarcity of clinics offering BT,

likely contributing to the lower number of patients receiving BT

for prostate cancer, as supported by other studies (29).

We employed a novel approach using a single patient cohort as its

control to compare the travel distances. However, we acknowledge

several limitations to this approach. We assumed that the closest EBRT

facility to the patient’s home would be the chosen treatment center. In

reality, multiple factors may influence the patient’s choice, including

provider preferences and insurance coverage. Another limitation was

our assumption that the EBRT facilities also offered SBRT.

While SBRT and HDR-BT both deliver ablative radiation doses,

there is no level 1 evidence comparing these two treatment

modalities. HDR-BT now has reported outcomes with
Frontiers in Urology 06
approximately 10 years of median follow-up (18). However, long-

term follow-up is needed to establish the long-term effectiveness

and safety profile of SBRT.

Our patient cohort was predominantly white, which does not

reflect the typical prostate cancer population demographics near

our practice, suggesting a bias in the patient population. The lack of

racial diversity may also indicate additional barriers to accessing

BT. Future studies should investigate the factors influencing

patients’ decision to choose BT as their treatment modality.

Our study had a short follow-up time. In addition, many

patients did not fill out the EPIC-CP questionnaire consistently at

follow-up visits, limiting the accuracy of our toxicity profile. Despite

these limitations, limited toxicity and excellent outcomes were

observed, consistent with other studies on the toxicity and efficacy

of HDR-BT in prostate cancer treatment (13, 17, 18, 20, 23, 30–32).

In conclusion, despite its invasive nature, HDR-BT is an appealing

option for patients with localized prostate cancer, especially for those
B

A

ll survival (OS) (A) and disease-free survival (DFS) (B) curves.
FIGURE 3

Kaplan–Meier overa
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with issues regarding proximity to a healthcare facility. Increasing the

number of centers offering BT or transportation support could help

address the disparity in prostate cancer care.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by The Research

Subjects Review Board, University of Rochester. The studies were

conducted in accordance with the local legislation and institutional

requirements. The ethics committee/institutional review board waived

the requirement of written informed consent for participation from the

participants or the participants’ legal guardians/next of kin because

This is retrospective review study.
Author contributions

CL: Writing – review & editing, Formal Analysis, Writing –

original draft, Data curation, Methodology, Conceptualization,

Investigation. HY: Conceptualization, Software, Investigation,

Methodology, Formal Analysis, Writing – original draft, Writing –

review & editing, Data curation. KB: Data curation,Writing – review &

editing. MC: Writing – review & editing, Data curation. HZ:

Supervision, Investigation, Conceptualization, Validation, Project

administration, Data curation, Writing – review & editing, Writing –

original draft, Formal Analysis, Resources, Methodology, Visualization.
Frontiers in Urology 07
Funding

The author(s) declare that no financial support was received for

the research and/or publication of this article.
Acknowledgments

We thank Ms Laura Finger for her excellent editorial and

administrative assistance.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
1. Society AC. Key statistics for prostate cancer (2024). Available online at: https://www.
cancer.org/cancer/types/prostate-cancer/about/key-statistics.html (Accessed June 23, 2025).

2. Coughlin SS. A review of social determinants of prostate cancer risk, stage, and
survival. Prostate Int. (2020) 8:49–54. doi: 10.1016/j.prnil.2019.08.001

3. TurnerM, Carriere R, Fielding S, Ramsay G, Samuel L,MaclarenA, et al. The impact of
travel time to cancer treatment centre on post-diagnosis care and mortality among cancer
patients in Scotland. Health Place. (2023) 84:1–11. doi: 10.1016/j.healthplace.2023.103139

4. Aggarwal A, Han L, Tree A, Lewis D, Roques T, Sangar V, et al. Impact of
centralization of prostate cancer services on the choice of radical treatment. BJU Int.
(2023) 131:53–62. doi: 10.1111/bju.15830

5. Slevin F, Zattoni F, Checcucci E, Cumberbatch MGK, Nacchia A, Cornford P,
et al. A systematic review of the efficacy and toxicity of brachytherapy boost combined
with external beam radiotherapy for nonmetastatic prostate cancer. Eur Urol Oncol.
(2024) 7:677–96. doi: 10.1016/j.euo.2023.11.018

6. Zaorsky NG, Davis BJ, Nguyen PL, Showalter TN, Hoskin PJ, Yoshioka Y, et al.
The evolution of brachytherapy for prostate cancer. Nat Rev Urol. (2017) 14:415–39.
doi: 10.1038/nrurol.2017.76

7. Michalski JM, Winter KA, Prestidge BR, Sanda MG, Amin M, Bice WS, et al.
Effect of brachytherapy with external beam radiation therapy versus brachytherapy
alone for intermediate-risk prostate cancer: NRG oncology RTOG 0232 randomized
clinical trial. J Clin Oncol. (2023) 41:4035–44. doi: 10.1200/JCO.22.01856

8. Morris WJ, Tyldesley S, Rodda S, Halperin R, Pai H, McKenzie M, et al. Androgen
suppression combined with elective nodal and dose escalated radiation therapy (the
ASCENDE-RT trial): an analysis of survival endpoints for a randomized trial
comparing a low-dose-rate brachytherapy boost to a dose-escalated external beam
boost for high- and intermediate-risk prostate cancer. Int J Radiat Oncol Biol Phys.
(2017) 98:275–85. doi: 10.1016/j.ijrobp.2016.11.026

9. Andring L, Yoder A, Pezzi T, Tang C, Kumar R, Mahmood U, et al. PSA:
Declining utilization of prostate brachytherapy. Brachytherapy. (2022) 21:6–11.
doi: 10.1016/j.brachy.2021.07.004

10. Orio PF3rd, Nguyen PL, Buzurovic I, Cail DW, Chen YW. The decreased use of
brachytherapy boost for intermediate and high-risk prostate cancer despite evidence
supporting its effectiveness. Brachytherapy. (2016) 15:701–6. doi: 10.1016/
j.brachy.2016.05.001

11. Chin J, Rumble RB, Kollmeier M, Heath E, Efstathiou J, Dorff T, et al.
Brachytherapy for patients with prostate cancer: american society of clinical
oncology/cancer care ontario joint guideline update. J Clin Oncol. (2017) 35:1737–43.
doi: 10.1200/JCO.2016.72.0466

12. Crook J. Long-term oncologic outcomes of radical prostatectomy compared with
brachytherapy-based approaches for intermediate- and high-risk prostate cancer.
Brachytherapy. (2015) 14:142–7. doi: 10.1016/j.brachy.2014.08.047

13. Crook J, Marban M, Batchelar D. HDR prostate brachytherapy. Semin Radiat
Oncol. (2020) 30:49–60. doi: 10.1016/j.semradonc.2019.08.003

14. Grills IS, Martinez AA, Hollander M, Huang R, Goldman K, Chen PY, et al. High
dose rate brachytherapy as prostate cancer monotherapy reduces toxicity compared to
low dose rate palladium seeds. J Urol. (2004) 171:1098–104. doi: 10.1097/
01.ju.0000113299.34404.22
frontiersin.org

https://www.cancer.org/cancer/types/prostate-cancer/about/key-statistics.html
https://www.cancer.org/cancer/types/prostate-cancer/about/key-statistics.html
https://doi.org/10.1016/j.prnil.2019.08.001
https://doi.org/10.1016/j.healthplace.2023.103139
https://doi.org/10.1111/bju.15830
https://doi.org/10.1016/j.euo.2023.11.018
https://doi.org/10.1038/nrurol.2017.76
https://doi.org/10.1200/JCO.22.01856
https://doi.org/10.1016/j.ijrobp.2016.11.026
https://doi.org/10.1016/j.brachy.2021.07.004
https://doi.org/10.1016/j.brachy.2016.05.001
https://doi.org/10.1016/j.brachy.2016.05.001
https://doi.org/10.1200/JCO.2016.72.0466
https://doi.org/10.1016/j.brachy.2014.08.047
https://doi.org/10.1016/j.semradonc.2019.08.003
https://doi.org/10.1097/01.ju.0000113299.34404.22
https://doi.org/10.1097/01.ju.0000113299.34404.22
https://doi.org/10.3389/fruro.2025.1598726
https://www.frontiersin.org/journals/urology
https://www.frontiersin.org


Liu et al. 10.3389/fruro.2025.1598726
15. 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. doi: 10.1111/j.1464-410X.2011.10827.x

16. Hathout L, Mahmoud O, Wang Y, Vergalasova I, Barkati M, Despres P, et al. A
phase 2 randomized pilot study comparing high-dose-rate brachytherapy and low-
dose-rate brachytherapy as monotherapy in localized prostate cancer. Adv Radiat
Oncol. (2019) 4:631–40. doi: 10.1016/j.adro.2019.04.003

17. Hauswald H, Kamrava MR, Fallon JM, Wang PC, Park SJ, Van T, et al. High-
dose-rate monotherapy for localized prostate cancer: 10-year results. Int J Radiat Oncol
Biol Phys. (2016) 94:667–74. doi: 10.1016/j.ijrobp.2015.07.2290

18. Hudson JM, Loblaw A, McGuffin M, Chung HT, Tseng CL, Helou J, et al.
Prostate high dose-rate brachytherapy as monotherapy for low and intermediate-risk
prostate cancer: Efficacy results from a randomized phase II clinical trial of one fraction
of 19 Gy or two fractions of 13.5 Gy: A 9-year update. Radiother Oncol. (2024)
198:110381. doi: 10.1016/j.radonc.2024.110381

19. Kissel M, Crehange G, Graff P. Stereotactic radiation therapy versus
brachytherapy: relative strengths of two highly efficient options for the treatment of
localized prostate cancer. Cancers (Basel). (2022) 14. doi: 10.3390/cancers14092226

20. KukielkaAM,DabrowskiT,WalasekT,OlchawaA,KudziaR,DybekD.High-dose-rate
brachytherapy as a monotherapy for prostate cancer–Single-institution results of the extreme
fractionation regimen.Brachytherapy. (2015) 14:359–65. doi: 10.1016/j.brachy.2015.01.004

21. Martell K, Mendez LC, Chung HT, Tseng CL, Alayed Y, Cheung P, et al. Results
of 15Gy HDR-BT boost plus EBRT in intermediate-risk prostate cancer: Analysis of
over 500 patients. Radiother Oncol. (2019). doi: 10.1016/j.radonc.2019.08.017

22. Martinez AA, Gonzalez J, Ye H, GhilezanM, Shetty S, Kernen K, et al. Dose escalation
improves cancer-related events at 10 years for intermediate- and high-risk prostate cancer
patients treated with hypofractionated high-dose-rate boost and external beam radiotherapy.
Int J Radiat Oncol Biol Phys. (2011) 79:363–70. doi: 10.1016/j.ijrobp.2009.10.035

23. Mendez LC, Morton GC. High dose-rate brachytherapy in the treatment of
prostate cancer. Transl Androl Urol. (2018) 7:357–70. doi: 10.21037/tau.2017.12.08
Frontiers in Urology 08
24. Oh J, Tyldesley S, Pai H, McKenzie M, Halperin R, Duncan G, et al. An updated
analysis of the survival endpoints of ASCENDE-RT. Int J Radiat Oncol Biol Phys.
(2023) 115:1061–70. doi: 10.1016/j.ijrobp.2022.11.005

25. 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. doi: 10.1056/NEJMoa074311

26. Mukherjee K, Small W Jr., Duszak R Jr. Trends and variations in utilization
and costs of radiotherapy for prostate cancer: A SEER medicare analysis from
2007 through 2016. Brachytherapy . (2022) 21 :12–21. doi : 10 .1016/
j.brachy.2021.06.148

27. Marcrom SR, Kahn JM, Colbert LE, Freese CM, Doke KN, Yang JC, et al.
Brachytherapy training survey of radiation oncology residents. Int J Radiat Oncol Biol
Phys. (2019) 103:557–60. doi: 10.1016/j.ijrobp.2018.10.023

28. Zhang H, Kang S, Ali N, Baran A, Bylund K, Gentile D, et al. Building a high-
dose-rate prostate brachytherapy program with real-time ultrasound-based planning:
initial safety, quality, and outcome results. Adv Radiat Oncol. (2020) 5:388–95.
doi: 10.1016/j.adro.2020.02.002

29. Bates JE, Thaker NG, Parekh A, Royce TJ. Geographic access to brachytherapy
services in the United States. Brachytherapy. (2022) 21:29–32. doi: 10.1016/
j.brachy.2021.05.004

30. Viani GA, Arruda CV, Assis Pellizzon AC, De Fendi LI. HDR brachytherapy as
monotherapy for prostate cancer: A systematic review with meta-analysis.
Brachytherapy. (2021) 20:307–14. doi: 10.1016/j.brachy.2020.10.009

31. William R, McLaughlin PY, Pharand-Charbonneau M, Wright DS, Haddad A,
Gaudet M. Long-term disease-free survival and health-related quality of life results of
high-dose-rate brachytherapy as monotherapy for low and intermediate-risk prostate
cancer treated in a community cancer center. Brachytherapy. (2024). doi: 10.1016/
j.brachy.2024.10.004

32. Zamboglou N, Tselis N, Baltas D, Buhleier T, Martin T, Milickovic N, et al. High-
dose-rate interstitial brachytherapy as monotherapy for clinically localized prostate
cancer: treatment evolution and mature results. Int J Radiat Oncol Biol Phys. (2013)
85:672–8. doi: 10.1016/j.ijrobp.2012.07.004
frontiersin.org

https://doi.org/10.1111/j.1464-410X.2011.10827.x
https://doi.org/10.1016/j.adro.2019.04.003
https://doi.org/10.1016/j.ijrobp.2015.07.2290
https://doi.org/10.1016/j.radonc.2024.110381
https://doi.org/10.3390/cancers14092226
https://doi.org/10.1016/j.brachy.2015.01.004
https://doi.org/10.1016/j.radonc.2019.08.017
https://doi.org/10.1016/j.ijrobp.2009.10.035
https://doi.org/10.21037/tau.2017.12.08
https://doi.org/10.1016/j.ijrobp.2022.11.005
https://doi.org/10.1056/NEJMoa074311
https://doi.org/10.1016/j.brachy.2021.06.148
https://doi.org/10.1016/j.brachy.2021.06.148
https://doi.org/10.1016/j.ijrobp.2018.10.023
https://doi.org/10.1016/j.adro.2020.02.002
https://doi.org/10.1016/j.brachy.2021.05.004
https://doi.org/10.1016/j.brachy.2021.05.004
https://doi.org/10.1016/j.brachy.2020.10.009
https://doi.org/10.1016/j.brachy.2024.10.004
https://doi.org/10.1016/j.brachy.2024.10.004
https://doi.org/10.1016/j.ijrobp.2012.07.004
https://doi.org/10.3389/fruro.2025.1598726
https://www.frontiersin.org/journals/urology
https://www.frontiersin.org

	High-dose-rate brachytherapy lowers travel burden for men with localized prostate cancer compared with external beam radiation
	Introduction
	Methods
	Statistical methods

	Results
	Patient characteristics
	Travel burden of HDR-BT
	HDR-BT posttreatment toxicities
	HDR-BT outcomes

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


