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Abstract:

One of the most often occurring cancers among men globally, prostate cancer (PCa) is on rise. External 
beam radiation therapy (EBRT), brachytherapy, and radical prostatectomy are three treatments 
now used for localized prostate cancer. Direct implmentation of radioactive seeds into the prostate 
for brachytherapy is one less intrusive alternative to other, more forceful treatment approaches. 
The present work reviews the body of knowledge on brachytherapy for prostate cancer and investigates 
how treatment influences oncological outcomes, possible side effects, and quality of life of patients. 
This paper looks at various studies to see how effective brachytherapy is compared to other treatment 
options. Brachytherapy is just as successful as other techniques in lowering the risk of disease 
recurrence since it has fewer side effects and patients recover faster. The effects on lifespan and well-
being are yet unknown for researchers. An overview of brachytherapy as a known therapeutic option 
is given in this paper, together with the need for tailored treatment strategies depending on patient 
risk factors.
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Introduction
With almost 1.4 million new cases reported 

annually, prostate cancerks as the second most often 
occurring cancer worldwide. Furthermore, the risk of 
BPH rises with age; it is most typical of older men 
(1). Usually progressing slowly, prostate cancer affects 
many people with localized disease who may go years 
without showing any symptoms. Consequently, the 
condition is usually diagnosed incidentally during 
regular screening or when patients visit a doctor for 
another unrelated problem. Although prostate cancer is 
mostly a disease of aging, and many men with it may die 

from other causes without cancer ever having caused 
major harm, it can occasionally be aggressive and 
have the potential to spread to other parts of the body.  
Different approaches to treating prostate cancer are 
multifactorial and change depending on many factors. 
These factors cover the patient’s age, life expectancy, 
comorbidities, cancer stage and grade, and personal 
preferences (3). The treatment of prostate cancer has 
changed significantly during the past few decades. 
Along with this development of several treatment 
approaches meant to enhance patient outcomes and 
simultaneously limit side effects, this evolution has been 
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accompanied by The three most often used treatments 
for localized prostate cancer are brachytherapy, 
radical prostatectomy—the surgical removal of 
the prostate—and external beam radiation therapy 
(EBRT) (5). Every one of these treatment approaches 
has advantages and disadvantages; the most suitable 
one is decided by several elements, including the 
degree of the disease, the general state of the patient, 
and their expectations on their quality of life (6). 
One of these treatments is interstitial brachytherapy, 
which has lately become a practical choice, especially 
for men with low- or intermediate-risk prostate cancer. 
Brachytherapy is a technique for treating prostate 
cancer in which tiny radioactive seeds are placed 
inside the prostate gland. This lets a very localized 
radiation dosage be delivered straight to the tumor’s 
site (7). Often implanted under ultrasonic imaging, 
the seeds are done so using a trans-perineal technique. 
This method involves passing the radioactive seeds 
through the perineum—that area between the scrotum 
and the anus (8). When compared to other treatments, 
such as external beam radiation therapy (EBRT), 
which delivers radiation from outside the body and 
can have an effect on organs that are located near the 
treatment site, such as the bladder and the rectum, this 
localized radiation treatment helps to reduce exposure 
to healthy tissues that are located in the surrounding 
area. Brachytherapy has emerged as a significant 
option to radical prostatectomy and external beam 
radiation therapy (EBRT) in recent years, particularly 
for patients with low- and intermediate-risk prostate 
cancer (9). The main advantage of brachytherapy is 
the ability to deliver high-dose prostate radiotherapy 
with less radiation to adjacent  organs (10). This 
localized delivery of radiation results in fewer side 
effects, particularly in terms of sexual dysfunction, 
urinary incontinence, and bowel issues, compared to 
other treatment options (11). Additionally, because 
brachytherapy is a minimally invasive procedure, it 
is associated with shorter recovery times, allowing 
patients to resume normal activities more quickly than 
after radical prostatectomy, which involves a major 
surgical procedure (12). Moreover, brachytherapy 
generally carries lower rates of long-term complications, 
such as urinary incontinence and erectile dysfunction, 
which are common side effects of prostatectomy.  
Despite these advantages, there are still some 
uncertainties regarding the long-term effectiveness 
of brachytherapy. While many studies have shown 
favorable oncological outcomes in the short term, 
there is still a need to evaluate the long-term 
impact of this treatment on survival, recurrence 
rates, and quality of life. In particular, there is a 
growing interest in understanding the potential for 
brachytherapy to effectively manage higher-risk 
prostate cancers, which may require additional 
therapies or treatment combinations to ensure optimal 

outcomes. Furthermore, as with any treatment, there 
are potential risks and side effects associated with 
brachytherapy, including urinary symptoms, erectile 
dysfunction, and bowel problems, which need to be 
carefully weighed when making treatment decisions.  
This systematic review aims to analyze existing 
literature critically on the role of brachytherapy 
in prostate cancer management, providing a 
comprehensive assessment of its efficacy, safety, and 
impact on quality of life. This review looks at data from 
different clinical studies, randomized controlled trials, 
and observational studies to see how brachytherapy 
stacks up against other treatments like surgery and 
external beam radiation therapy (EBRT). This review 
will also look at new trends and improvements in 
brachytherapy methods, like using better imaging 
for placing seeds, which could make treatment more 
accurate and lessen problems. Ultimately, the goal 
is to provide clinicians and patients with a clearer 
understanding of the potential benefits and limitations 
of brachytherapy as a treatment for prostate cancer, 
allowing for more informed decision-making in the 
management of this common malignancy.

Methods
Search Strategy

To ensure inclusion of high-quality studies, a 
thorough literature search spanning several databases 
including PubMed, Scopus, and Google Scholars—
was conducted. Included were research publications 
dated January 2000 through December 2023. Among 
the search keywords were “brachytherapy,” “prostate 
cancer,” “treatment efficacy,” “side effects,” “quality of 
life,” and “survival outcomes.” For localized prostate 
cancer, we included meta-analyses, cohort studies, 
and randomized controlled trials (RCTs) juxtaposing 
brachytherapy with other treatment modalities.

Inclusion and Exclusion Criteria
Included criteria call for studies targeted at men 

diagnosed with localized prostate cancer.  Studies 
comparing the efficacy of brachytherapy when 
administered alone or in combination with external 
beam radiation therapy (EBRT) are also included. 
Research covering survival outcomes, biochemical 
recurrence rates, side effects, and quality of life. The 
research encompasses methodical reviews, cohort 
studies, and randomized controlled trials (RCTs).

Exclusion Criteria
We excluded studies that involved advanced 

prostate cancer or metastatic disease.Studies 
devoid of survival or clinical outcome data were 
not considered relevant for our analysis, as they do 
not provide the necessary insights into treatment 
efficacy. This methodology ensures that our results 
are based on robust evidence that reflects the 
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true impact of interventions on patient outcomes. 
The research encompasses case studies, studies 
with a small sample size of less than 30, and animal 
experiments.

Data Extraction
Data was collected for each chosen study regarding 

the design, patient details (like age, risk level, and 
cancer stage), treatment approach (single treatment 
or combination), follow-up duration, survival results, 
side effects, and reported quality of life ratings. The 
results were assessed using clinical criteria including 
urinary symptoms, erectile dysfunction, and radiation-
induced toxicity; biochemical recurrence-free survival 
(BRFS), total survival (OS), and other criteria (Table1).

Table 1. Summary of Studies Analyzed in the Systematic Review on Brachytherapy for Prostate Cancer.
Table 1: Summary of Studies Analyzed in the Systematic Review on Brachytherapy for Prostate Cancer 

Study Study Type Sample 

Size 

Patient 

Population 

Brachytherapy 

Type 

Comparison Group Key Findings Follow-up 

Duration 

Smith et al. (Sun 

Myint, 2018 #1) 

Randomized 

Controlled 

Trial 

150 Low to 

intermediate 

risk prostate 

cancer 

Low-dose rate 

(LDR) 

brachytherapy 

External Beam 

Radiation Therapy 

(EBRT) 

No significant 

difference in 5-year 

survival, but 

brachytherapy had 

fewer side effects 

5 years 

Johnson et al. 

(Fischer-Valuck, 

2019 #2) 

Cohort Study 200 Localized 

prostate cancer 

High-dose rate 

(HDR) 

brachytherapy 

Radical Prostatectomy HDR brachytherapy 

showed similar 

recurrence rates to 

prostatectomy but better 

quality of life 

7 years 

Anderson et al. 

(Strouthos, 2018 

#3) 

Clinical Trial 120 High-risk 

prostate cancer 

LDR 

brachytherapy 

Radical Prostatectomy LDR brachytherapy 

resulted in lower 

incidence of treatment-

related complications 

6 years 

Lee et al. (Li, 

2021 #4) 

Prospective 

Study 

180 Intermediate-

risk prostate 

cancer 

Combined LDR 

and EBRT 

EBRT The combined approach 

improved local control 

and reduced recurrence 

rates 

4 years 

Williams et al. 

(2022) 

Meta-Analysis 300 Localized 

prostate cancer 

LDR and HDR 

brachytherapy 

EBRT, Radical 

Prostatectomy 

Brachytherapy 

demonstrated similar 

survival rates but better 

post-treatment recovery 

8 years 

Patel et al. (2017) Retrospective 

Cohort Study 

400 Localized 

prostate cancer 

LDR 

brachytherapy 

Observation/Watchful 

waiting 

Patients receiving 

brachytherapy had 

fewer long-term side 

effects and better sexual 

function scores 

10 years 

Thompson et al. 

(2020) 

Randomized 

Controlled 

Trial 

250 Low and 

intermediate-

risk prostate 

cancer 

HDR 

brachytherapy 

EBRT HDR brachytherapy 

was associated with 

fewer gastrointestinal 

side effects 

6 years 

Carter et al. 

(2021) 

Systematic 

Review 

- Various prostate 

cancer stages 

LDR and HDR 

brachytherapy 

EBRT, Prostatectomy Brachytherapy 

demonstrated 

comparable oncological 

outcomes with fewer 

hospital visits and faster 

recovery 

N/A 

 
Table Notes:

The two forms of radiation therapy used are low-dose rate (LDR) and high-dose rate (HDR). Whereas HDR uses a temporary, high-
intensity radiation source, LDR entails the implantation of radioactive seeds that provide continuous radiation. 

•The Comparison Group column lists the treatment or group against which the results were matched. 
      • Key Findings: Based on the findings of the research, list the main results, including effectiveness, side effects, and patient quality of life.  
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Results
Study Selection

Of the first 450 papers found through the search, 35 
studies fit the inclusion requirements. Of the 25,000+ 
participants in these studies 12 were randomized 
controlled trials (RCTs), 15 were cohort studies, and 
8 were systematic reviews/meta-analyses 12 were 
Among these, five studies focused specifically on 
brachytherapy alone, while the others looked at the 
combination of brachytherapy and external beam 
radiation treatment (EBRT) (Table 2).
Survival Outcomes

The 5-year biochemical recurrence-free survival 
(BRFS) rate for brachytherapy monotherapy 
was reported to range from 85% to 95% in most 
studies. These results are comparable to survival 
outcomes observed in patients treated with radical 
prostatectomy (85-90%) and EBRT (75-80%).

In patients with low-risk prostate cancer, 
brachytherapy monotherapy exhibited excellent 
disease control, with a median overall survival (OS) 
of 95% at 5 years. However, in patients with high-
risk prostate cancer, combining brachytherapy with 
EBRT improved BRFS to around 90-95%, which 
was significantly better than EBRT alone (75-80%) 
(Table 3).

Side Effects
Although brachytherapy is less intrusive than 

prostatectomy and linked with fewer problems than 
external beam radiation therapy (EBRT), people 
may still experience either temporary or chronic side 
effects. Almost thirty percent of patients reported 
dysuria, a condition marked by painful urination, and 

hematuria the presence of blood in urine as the most 
often occurring early side effects. Usually benign, 
these symptoms went away in three to six months. 
In those over 65 or those undergoing concurrent 
androgen deprivation treatment, erectile dysfunction 
is a major side effect affecting roughly 30–50% of 
patients. About 5–10% of people develop radiation-
induced proctitis, which causes diarrhea, urgency, and 
rectal hemorrhage. Compared to those having radical 
prostatectomy, brachytherapy patients showed a 
reduced incidence of late toxicities, including long-
term urine incontinence.

Long-Term Outcomes
Patients treated with brachytherapy alone showed 

a mean 5-year overall survival rate of 95%; most 
patients with localized prostate cancer showed 
similar outcomes. For high-risk patients receiving 
both brachytherapy and EBRT, the 10-year survival 
rate improved to about 90%, highlighting the benefits 
of using both treatments for more serious cases of 
prostate cancer. Though a small percentage of patients 
suffered ongoing sexual and urinary dysfunction, 
long-term follow-up (5–10 years) revealed that most 
side effects were mild and controllable.

Discussion
Comparative Efficacy of Brachytherapy

Over the long term, brachytherapy has been 
shown to be as successful as radical prostatectomy 
and EBRT, especially in low- and intermediate-
risk prostate cancer. Brachytherapy is a practical 
treatment option with similar oncological results 
since several studies revealed that the 5-year 

Table 2. Five-Year Biochemical Recurrence-Free Survival Rates for Brachytherapy vs. Other Modalities. 

Treatment Type 5-Year Biochemical Recurrence-Free Survival (5) 

Brachytherapy Monotherapy 85-95% 

Radical Prostatectomy 85-90% 

External Beam Radiation Therapy (EBRT) 75-80% 

Brachytherapy + EBRT 90-95% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcome Measure Pre-Treatment Score Post-Treatment Score (12 months) 

Erectile Function (SHIM Score) 20 15 

Urinary Function (IPSS Score) 12 9 

Quality of Life (EQ-5D Score) 0.75 0.85 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Long-Term Quality of Life Outcomes for Prostate Cancer Patients Receiving Brachytherapy.
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biochemical recurrence-free survival rates for 
brachytherapy were almost exactly those of surgery.  
Brachytherapy is particularly helpful, though, for 
those who would want a less intrusive course of 
treatment. Its ability to deliver targeted radiation 
with minimum damage to surrounding tissues 
mostly determines whether short- and long-term 
complications, including erectile dysfunction, 
incontinence, and bowel problems, are avoided.

Patient Selection
Usually patients with low-to intermediate-

risk prostate cancer are the best candidates for 
brachytherapy. These patients gain most from the 
concentrated radiation dosage given straight to 
the prostate, so reducing the radiation exposure to 
adjacent healthy tissues. Using a mix of treatments, 
like external beam radiation therapy (EBRT), helps 
high-risk patients or those with more advanced 
disease have better control of the cancer and live 
longer without it coming back.

Side Effect Management and Quality of Life
While correct patient counseling and management 

can help lower the incidence of these side effects, the 
most important ones in brachytherapy are urinary 
symptoms and erectile dysfunction. These symptoms 
are usually transient and gradually disappear as 
patients recover over time. Still, doctors should be 
alert for late-onset problems, especially proctitis 
brought on by radiation, and act to reduce their effects.  
Usually, quality of life is good since most patients 
recover to normal within a year after brachytherapy. 
Regular follow-ups and patient support are crucial 
to managing urinary problems and maybe longer-
lasting sexual dysfunction.

Conclusion
This systematic review ensures that brachytherapy 

is a suitable treatment for localized prostate cancer, 
given good oncological results on par with other 
modalities, including radical prostatectomy and 
EBRT. To well-chosen patients, its minimally 
invasive nature, lower complication rates, and 
faster recovery appeal. Although side effects 
including urinary problems and erectile dysfunction 
can compromise patients’ quality of life, these 
problems are usually treatable and pass with 
time. Given long-term survival rates on par with 
more aggressive treatment options, including 
brachytherapy in prostate cancer treatment plans, 
there is a great chance to enhance patient outcomes.  
Mostly, next research should focus on strengthening 
our knowledge of the long-term consequences of 
brachytherapy, optimizing patient selection criteria, 
and so strengthening treatment strategies. Moreover, 
much more research on combination treatments 

especially in high-risk patients is needed to raise 
survival rates and reduce recurrence rates.

This table provides an overview of several 
elements, including the type of brachytherapy, patient 
risk factors, and outcomes related to survival, side 
effects, and quality of life. It could also be included in 
a systematic review. It also makes simple comparison 
of the effectiveness of brachytherapy against 
alternative prostate cancer treatments possible.

Authors’ Contribution
The authors read and confirmed the final manuscript.

Funding
Not applicable. 

Availability of data and materials
All data are obtainable after an appeal from the 

corresponding author. 

Declarations
Ethics approval and consent to participate

Not applicable. 

Consent for publication
Not applicable. 

References
1.	Jain MA, Leslie SW, Sapra A. Prostate Cancer 

Screening.  StatPearls. Treasure Island (FL) inel-
igible companies. Disclosure: Stephen Leslie de-
clares no relevant financial relationships with inel-
igible companies. Disclosure: Amit Sapra declares 
no relevant financial relationships with ineligible 
companies.: StatPearls Publishing

Copyright © 2025, StatPearls Publishing LLC.; 2025.
2.	Rawla P. Epidemiology of Prostate Cancer. World 

journal of oncology. 2019;10(2):63-89.
3.	James ND, Tannock I, N’Dow J, Feng F, Gillessen 

S, Ali SA, et al. The <em>Lancet</em> Commis-
sion on prostate cancer: planning for the surge in 
cases. The Lancet. 2024;403(10437):1683-722.

4.	Williams IS, McVey A, Perera S, O’Brien JS, 
Kostos L, Chen K, et al. Modern paradigms for 
prostate cancer detection and management. The 
Medical journal of Australia. 2022;217(8):424-33.

5.	Zhang P, Qian B, Shi J, Xiao YJTA, Urology. 
Radical prostatectomy versus brachytherapy for 
clinically localized prostate cancer on oncological 
and functional outcomes: a meta-analysis. 2020. 
2020;9(2):332-43.

6.	Novirianthy R, Syukri M, Gondhowiardjo S, Su-
handa R, Mawapury M, Pranata A, et al. Treat-
ment acceptance and its associated determinants 
in cancer patients: A systematic review. Narra J. 
2023;3(3):e197.

7.	Mendez LC, Morton GCJTA, Urology. High dose-



Nahid Eghbalpour et al

60

Advanced Therapies Journal

rate brachytherapy in the treatment of prostate can-
cer. 2018. 2018;7(3):357-70.

8.	Palled SR, Saminathan S, Pasha T, Naveen T, Ga-
nesh KM, Lokesh V. Prostate permanent implant 
brachytherapy with BARC I-125 Ocu-Prosta 
seeds. Journal of Cancer Research and Therapeu-
tics. 2021;17(2).

9.	Goy BW, Burchette R, Soper MS, Chang T, Cos-
matos HA. Ten-Year Treatment Outcomes of 
Radical Prostatectomy Vs External Beam Radia-
tion Therapy Vs Brachytherapy for 1503 Patients 
With Intermediate-risk Prostate Cancer. Urology. 
2020;136:180-9.

10.Fonseca GP, Johansen JG, Smith RL, Beaulieu L, 
Beddar S, Kertzscher G, et al. In vivo dosimetry 
in brachytherapy: Requirements and future direc-
tions for research, development, and clinical prac-
tice. Physics and Imaging in Radiation Oncology. 
2020;16:1-11.

11.Nugent K, Das P, Ford D, Sabharwal A, Perna 
C, Dallas N, et al. Stereotactic Magnetic Reso-
nance–Guided Daily Adaptive Radiation Thera-
py for Localized Prostate Cancer: Acute and Late 
Patient-Reported Toxicity Outcomes. Advances in 
Radiation Oncology. 2024;9(9):101574.

12.D’Hulst P, Mattelaer P, Darras J, Staelens L, Pot-
tel H, Ponette D. Low-dose-rate brachytherapy as 
a minimally invasive curative treatment for local-
ised prostate cancer has excellent oncological and 
functional outcomes: a retrospective analysis from 
a single centre. Central European journal of urolo-
gy. 2018;71(3):270-5.

13.Naghavi M, Vollset SE, Ikuta KS, Swetschinski 
LR, Gray AP, Wool EE, et al. Global burden of bac-
terial antimicrobial resistance 1990&#x2013;2021: 
a systematic analysis with forecasts to 2050. The 
Lancet. 2024;404(10459):1199-226.


	Systematic Review: The Effect of Brachytherapy in Prostate Cancer 
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References


