
© 2013 Tong et al, publisher and licensee Dove Medical Press Ltd. This is an Open Access article  
which permits unrestricted noncommercial use, provided the original work is properly cited.

Cancer Management and Research 2013:5 315–325

Cancer Management and Research

Focal low-dose rate brachytherapy  
for the treatment of prostate cancer

William Y Tong
Gilad Cohen
Yoshiya Yamada
Department of Radiation Oncology, 
Memorial Sloan-Kettering Cancer 
Center, New York, NY, USA

Correspondence: Yoshiya Yamada 
Department of Radiation Oncology, 
Memorial Sloan-Kettering Cancer Center, 
1275 York Avenue, Box 22, New York, 
10065, NY, USA 
Tel +1 212 639 2950 
Fax +1 212 639 2417 
Email yamadaj@mskcc.org

Abstract: Whole-gland low-dose rate (LDR) brachytherapy has been a well-established 

modality of treating low-risk prostate cancer. Treatment in a focal manner has the advantages 

of reduced toxicity to surrounding organs. Focal treatment using LDR brachytherapy has been 

relatively unexplored, but it may offer advantages over other modalities that have established 

experiences with a focal approach. This is particularly true as prostate cancer is being detected 

at an earlier and more localized stage with the advent of better detection methods and newer 

imaging modalities.
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Introduction
Prostate cancer is the most common malignancy in men, with an estimated incidence 

in the United States of 241,740 cases and 28,170 deaths in 2012 (Surveillance, 

 Epidemiology and End Results [SEER] stats).1 Low-dose rate (LDR) brachytherapy 

has been an effective form of definitive therapy for low-risk localized prostate cancer 

with excellent long-term outcomes.2–5 Traditionally, LDR brachytherapy has been 

delivered to the whole gland of the prostate. While the outcomes have proven suc-

cessful, it is not without adverse effects that could include urinary, rectal, and sexual 

toxicities that may affect a patient’s quality of life.6 Treating a portion of the gland 

or a focal region of well-identified disease within the prostate gland may offer an 

option of reducing the toxic effects of treatment while maintaining similar treatment 

outcomes when compared with whole-gland therapy. Advantages in quality of life 

could be exhibited in the form of reduced urinary incontinence, rectal symptoms, and 

improved erectile and prostatic gland function.

Approaches to partial-prostate gland treatment include hemigland therapy, the 

addition of a focal boost to whole-gland therapy, and finally treatment of a focal region 

alone. These distinctions are important, as the term focal therapy at times has been 

used interchangeably in the past to represent one of these partial approaches.

The experience with focal LDR brachytherapy in prostate cancer to date is limited. 

There are ongoing trials evaluating hemigland and focal approaches in selected 

patients,7,8 and there has been experience with delivering LDR brachytherapy to the 

peripheral zone alone.9 Much of the experience with a focal approach in itself has been 

seen with ablative techniques that include high-intensity focused ultrasound (HIFU) 

and cryotherapy. Other, less-studied partial approaches to deliver radiotherapy include 

hemigland high-dose rate (HDR) brachytherapy10 and a focal boost to a course of 
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whole-gland radiation. In the latter experiences, the focal 

boost has been delivered with differential dose external 

beam radiation, differential HDR brachytherapy, and LDR 

brachytherapy.11–14

Selecting appropriate patients for focal therapy will be 

a vital component of exploring this therapeutic modality as 

an option. Prostate cancer is being detected at an earlier and 

more localized stage of disease with the widespread use of 

prostate-specific antigen (PSA) detection as well as improve-

ment in biopsy and imaging techniques.15 Such advances offer 

improvements in selecting patients with focal low-disease 

burden while excluding those with multifocal disease to 

preferentially select patients for focal treatment.16,17

Here, we review various partial and focal therapy experi-

ences to date, evaluate the advancements in disease detection 

and their role in the future of selecting patients for focal LDR 

brachytherapy, and assess aspects of LDR brachytherapy 

delivery in the context of focal treatment.

Focal therapy experience
Much of the experience with focal therapy to date has been 

with ablative techniques that include HIFU and cryotherapy. 

In properly selected groups, these techniques have shown 

good results in terms of outcomes and toxicities. For example, 

in one focal HIFU experience, a 2-year biochemical disease-

free survival rate of 83.3% was reported.18 It was observed 

that the focally treated group had decreased the indwelling 

catheter period, frequency of urinary stricture, and urinary 

tract infection in comparison to whole-gland treatment. In 

another series described as hemiprostate HIFU ablation, the 

10-year overall survival was reported at 83% and cancer-

specific survival at 100%. All patients maintained urinary 

continence.19 In the focal cryotherapy experience, one 

report indicated a biochemical disease-free survival rate 

of 88% over a median follow-up time of 28 months, with 

maintenance of continence and potency at 71%. In another 

experience, the biochemical disease-free survival rate was 

95% over a mean follow-up time of 3.6 years, with main-

tenance of continence and sexual potency rates of 85%.20–22 

These experiences and other focal HIFU and cryotherapy 

experiences are summarized in Table 1.

The dosimetric feasibility to plan hemigland HDR 

brachytherapy has been evaluated. In this study, hemigland 

treatment plans were compared to whole-gland treatment 

plans. Hemigland dosimetric assessment revealed effective 

target coverage, and doses to the rectum, bladder, and urethra 

were reduced significantly. The degree of reduction in the 

dose to 2cc to these organs was from 64.1%–53.1% for the 

rectum, 67.5%–55.9% for the bladder, and 95.2%–69.3% 

to the urethra.10 The addition of a focal radiation boost by 

stereotactic radiation or HDR brachytherapy to a course 

of whole-gland external beam radiation has also been 

studied.11–13 In one experience, patients received a conven-

tionally fractionated external radiation dose to 64–64.4 Gy 

followed by a hypofractionated course of 5–7 Gy in two 

fractions delivered stereotactically.11 In another experience, 

a hypofractionated course of external radiation was delivered 

stereotactically to a dose of 38 Gy in four daily fractions, 

followed by an integrated boost to 11 Gy per fraction to the 

dominant lesion if visible on magnetic resonance imaging 

(MRI).12 With HDR brachytherapy as a partial boost, one 

experience treated patients with external beam radiation 

doses of 64–64.4 Gy, followed by either a bilateral or unilat-

eral HDR brachytherapy boost. Unilateral HDR boost doses 

ranged from 12–16 Gy in two fractions.13 LDR brachytherapy 

to the whole gland with a concomitant brachytherapy boost 

to identified lesions has been evaluated as well. In these 

experiences, the feasibility of using magnetic-resonance 

spectroscopy imaging (MRSI) to identify tumor deposits and 

deliver additional dose to these regions with I125 seeds was 

demonstrated. Improved estimated tumor control probability 

was shown while maintaining acceptable dose constraints 

to the urethra.14 While the outcomes of focal boost added to 

whole-gland treatments cannot easily be compared to hemig-

land or focal experiences, acceptable and, in some cases, 

reduced toxicity were demonstrated and provided a basis for 

a movement toward a focal delivery of radiation.

LDR brachytherapy for prostate cancer has been used for 

a number of decades with the majority of recent experiences 

emerging from the 1980s with the introduction of transrectal 

ultrasound to plan and guide the delivery of treatment. LDR 

brachytherapy has traditionally been delivered to the whole 

gland with excellent long-term outcomes. Fifteen-year bio-

chemical relapse-free survival has been reported at 85.9% 

for low-risk patients3 and 10-year disease-specific survival 

at 96%.4 Toxicities primarily involve urinary, rectal, and 

sexual function. Urinary symptoms exhibited as mild obstruc-

tive or irritative symptoms may be seen in 50% of patients 

in the immediate postimplant period, with 90% returning 

to their baseline urinary function by 12 months, and ,3% 

requiring surgical management to relieve obstructive urinary 

symptoms long term.23–26 Rectal irritation may be seen in up 

to 30% of patients within the first 2 years which resolves, 

while rectal bleeding may be seen in up to 7% of patients, 

and rectal fistulas in ,1% of patients.27,28 Erectile func-

tion is maintained in 50%–80% of patients with variations 
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dependent on pretreatment erectile function, age at the time 

of treatment, and pharmacologic assistance.25,29 While the 

use of LDR brachytherapy for whole-gland treatment is very 

well established, there is very limited data with its use in 

focal-only treatment. There is one experience in which LDR 

brachytherapy was delivered to the peripheral zone alone. 

The PSA failure-free survival for low-risk patients at 5 and 

8 years was 95.6% and 90.0%, respectively.9 The successful 

experience and established dose response with whole-gland 

LDR brachytherapy,5,30 along with acceptable toxicities, 

may have reduced the motivation toward a focal approach. 

However, with the advent of better disease detection and the 

potential for further minimizing toxicity, greater experience 

with focal LDR brachytherapy should be considered. As such, 

its use in a focal manner is currently explored with protocols 

looking at hemigland8 and focal LDR brachytherapy.7

Selection of appropriate patients
Selecting appropriate patients for focal therapy would be of 

utmost importance, specifically patients with low-disease 

burden that is confined to a portion of the prostate gland. 

Advances in ultrasound and MRI techniques, as well as 

tissue sampling, have enhanced the ability to select these 

patients. Advances in ultrasound techniques include B mode 

ultrasound, color Doppler imaging, and contrast-enhanced 

ultrasound. These techniques can assist in localizing tumors 

based on vascular variance and tumor tissue differences.31–34 

Ultrasound imaging, based on spectrum analysis of 

radiofrequency signals, has shown good biopsy correla-

tion.35,36 In addition, there is some evidence that elastography 

and histoscanning may add diagnostic value as well.37,38

The use of MRI is gaining in popularity for the diagnosis 

and planning of prostate therapy. Localization of tumors 

within the prostate gland has improved with the use of 

multiparametric MRI, which adds functional sequences that 

include diffusion weighting, dynamic contrast enhancement, 

and MRI spectroscopy. It has been reported that dynamic 

contrast-enhanced imaging has a sensitivity of 86%–90% 

and a specificity of 88%–94% in identifying a tumor sized at 

0.5 mL.39–41 As well, identification of tumors down to 0.2 mL 

in size has been reported, particularly in the intracapsular 

transition or peripheral zone.39–41 MRI spectroscopy has 

shown a sensitivity of 91.9% and specificity of 98.3%.42 When 

correlated with Gleason score, MRI has been shown to have 

good sensitivity and specificity in identifying tumors with 

more aggressive disease.43,44 One important consideration is 

that MRI results may be obscured by biopsy changes, and it 

is recommended that MRI evaluation should be performed T
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either prior to biopsy or no earlier than 6 weeks following 

biopsy.45

With respect to tissue diagnosis, optimizing tissue 

sampling would also be imperative in identifying popula-

tions appropriate for focal therapy. One aspect to consider 

is the inhomogeneity in tissue sampling and interpretation 

standards. This includes the variability in the number of 

cores taken, biopsy length, and location sampled by the cli-

nician as well as tissue processing and interpretation by the 

pathologist.46,47 This may lead to undergrading in as many 

as 30% of the cases and understaging in as many as 25% of 

the cases.48 As a result, guidelines for the standardization 

and optimization of tissue sampling would be an important 

component of candidacy for focal therapy.

The common standard for prostate biopsy involves six 

to twelve transrectal biopsy cores. It has been shown that 

this may not be adequate for identifying patients for focal 

therapy, as it may result in missing the disease in 31% of 

cases.49,50 MRI-guided biopsy could be considered, as it has 

been shown to have greater detection rate when compared to 

transrectal ultrasound-guided biopsy and has a detection rate 

of 59% after an initial negative biopsy.51 A better method of 

pathologically mapping the prostate is by transperineal three-

dimensional mapping biopsy with a 5 mm template.52 This 

has been shown to identify bilateral disease in 39% of cases 

that were found to be negative on transrectal ultrasound-

guided biopsy.48

Review of biopsy findings suggests that the expected 

number of cases with unifocal disease may be in the range 

of 13%–35%.53,54 Of those with low-risk unifocal disease, 

only 1% displayed extracapsular extension.55 In cases where 

multifocal disease was observed, it was found that 97% of 

index lesions displayed the same Gleason score as the overall 

cancer.56

While advances in imaging techniques as well as tissue 

sampling will help identify patients appropriate for focal 

therapy, other factors may need to be considered. These 

additional factors can help select patients who are likely to 

have minimal toxicity from brachytherapy and may have low-

risk, low-volume disease that could be appropriate for focal 

therapy. A multidisciplinary international consensus group 

has proposed a number of factors to consider, which include 

life expectancy, PSA burden, the use of multiparametric 

MRI, the use of bilateral template-guided prostate-mapping 

biopsy, unilateral disease, Gleason score of 6–7, and tumor 

stage (#T2b) (Table 2).57 In comparison, in the Phase II 

hemigland brachytherapy protocol, the inclusion criteria 

include life expectancy, pathology, performance status, stage 

(T1c–T2a), PSA value, MRI evidence of unilateral disease, 

and prostate size (Table 3).8 As well, the exclusion criteria 

for this protocol include inability to tolerate anesthesia, 

extracapsular extension involvement, International Prostate 

Symptom Score (IPSS),58 ability to undergo MRI, and prior 

radiation (Table 4).

Technique
LDR brachytherapy is delivered using permanently implanted 

radioactive seeds that allow the delivery of very high doses 

of radiation to the target while limiting toxicities to organs 

at risk. Focal LDR brachytherapy would entail the insertion 

of such radioactive seeds into regions with well-identified 

lesions within the prostate while sparing the remainder 

of the gland and further reducing toxicity. Brachytherapy 

may offer certain advantages over other modalities, which 

include the geographic flexibility of shaping the treatment 

region by positioning the radioactive seeds as well as clear 

radiologic delineation of the region treated once implanted. 

As with whole-gland LDR brachytherapy, there may be 

Table 2 Multidisciplinary international consensus group proposal 
selection

Life expectancy .10 years
PSA #15 ng/mL
Multiparametric (T1 W/T2 W score, diffusion-weighting, dynamic 
contrast enhancement ± spectroscopy)
Magnetic resonance imaging prior to biopsy
Bilateral template-guided prostate mapping biopsy with 5 mm sampling 
frame
Unilateral disease; lesion size #0.5 mL (approximately equates to 
maximum cancer length of 10 mm) with or without clinically insignificant 
disease on the contralateral side (cancer core length #3 mm)
Gleason score of index lesion 6–7 (3 + 4)
Tumor stage #T2b
Prostate size #60 mL

Abbreviation: PSA, prostate-specific antigen.

Table 3 Phase ii hemigland protocol inclusion criteria

Men $21 years of age with a life expectancy estimated to be .10 years
Diagnosis of adenocarcinoma of the prostate confirmed by MSKCC or 
participating site pathology review
ECOG performance status85 of 0 or 1
Prostate cancer clinical stage T1c–T2a
PSA ,10 ng/mL (this will be the PSA level prompting the prostate biopsy)
MRi evidence of one-sided disease performed within 3 months of 
registration
Prostate size ,60 cm3 at time of treatment; if the prostate is larger, 
hormonal therapy is allowed to achieve the required size

Abbreviations: ECOG, Eastern Cooperative Oncology Group; MRi, magnetic 
resonance imaging; MSKCC, Memorial Sloan-Kettering Cancer Center; PSA, 
prostate-specific antigen.
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differing opinions on certain aspects of delivering focal 

LDR brachytherapy. Methodological considerations include 

preplanning versus intraoperative planning, stranded versus 

loose seeds, and the choice of isotope. The focal brachyther-

apy consensus panel recommended a preplanned approach, 

although they did suggest that intraoperative planning 

software to monitor the procedure would be desirable.57 In 

contrast, the Phase II hemigland brachytherapy protocol uses 

an intraoperative planning approach and utilizes information/

coordinates from the biopsy and the dominant tumor on the 

preoperative endorectal or pelvic coil MRI. In that protocol, 

the MRI information is fused to the intraoperative ultrasound 

images.8 With respect to stranded versus loose seeds, the 

consensus panel felt there may be a reduced potential for seed 

migration with stranded seeds, particularly at the periphery. 

However, some investigators have found that stranded 

seeds may migrate as well,59 having potentially detrimental 

consequences in the setting of focal therapy. Loose seeds 

may offer the advantage of greater flexibility in geographic 

positioning of individual seeds, which may be of superior 

importance in focal treatment. This may be particularly true 

in cases of small lesions or lesions in close proximity to 

organs at risk. Isotopes used in LDR brachytherapy include 

I125, Pd103, and Cs131. Differences between the isotopes include 

relatively shorter half-lives with Pd103 and Cs131 when com-

pared to I125, and higher energies with I125 and Cs131, when 

compared to Pd103. The guidelines for use of these isotopes 

should follow the general recommendations for whole-gland 

brachytherapy. For example, use of isotopes with shorter half-

lives, compared to edema half-life, could potentially lead to 

lower delivered dose than intended. Higher energy isotopes 

may be more forgiving in the context of geographic miss, 

due to a less acute dose fall off. However, care should be 

taken when placing seeds of higher energy in the proximity 

of sensitive structures, such as the urethra. The choice of 

methodology may best be chosen based on the institution’s 

standard approach and familiarity with delivering whole-

gland brachytherapy.

With respect to planning volume definitions and dosi-

metric parameters, the Phase II hemigland brachytherapy 

protocol defines the gross target volume as the visible disease 

on preoperative MRI that can be fused to the intraoperative 

ultrasound images. The clinical target volume represents a 

3 mm margin beyond the gross target volume and the plan-

ning target volume would represent the involved hemilobe of 

the prostate gland. Normal tissue constraints include urethra 

(volume, in percent) V100 ,130% of the prescription dose 

and a rectal V100 ,100% of the prescription dose. In general, 

the computed tomography (CT) unit should be employed 

for the focal brachytherapy procedure, to confirm accurate 

placement of the seeds. Specific to the Phase II protocol, if it 

were determined based on the scan that there was a deficient 

dose region; this could be corrected with the placement of 

additional seeds after regeneration of the treatment plan and 

prior to the reversal of anesthesia. An example of a hemigland 

implant, with contours and isodose lines is shown in Figure 1. 

In comparison, a representative image of a focal implant, with 

contours and isodose lines, is shown in Figure 2.

Similar to whole-gland brachytherapy, routine postim-

plantation CT scan should be obtained for quality-assurance 

assessment of the adequacy of the implanted region. For 

whole-gland brachytherapy, the American Brachytherapy 

Society (ABS) recommends a postimplantation CT scan to 

be performed within 60 days of the implant. The optimum 

timing of the CT to minimize edema-derived dosimetry error 

is radionuclide specific: 16 days ± 4 days for Pd103 and Cs131; 

and 30 days ± 7 days for I125. A number of dosimetric param-

eters for the prostate, rectum, and urethra to assess implant 

quality have also been defined.60 These recommendations 

can be used as a guide to assess the adequacy of a partially 

implanted prostate. While the prostatic D90 (dose, in Gy and 

percent, received by 90% of the volume) for whole-gland 

brachytherapy has been used, due to the reduced target vol-

ume in partial-gland brachytherapy, its significance in relation 

to outcome is in question. However, the V100 and V150 for 

a partial-gland target, whether hemigland or a focal target, 

should be assessed. A V100 of at least 95% is desired while 

the V150 is radionuclide specific, but generally should be 

equal or less than 50%–60%. For the urethra, the V150 (in 

volume), V5 (in percent), V30 (in percent), and the V100 

for the rectum have been defined.61 Dosimetric goals for the 

urethra and rectum in whole-gland brachytherapy include 

a V5 ,150% and V30 ,125% for the urethra and a V100 

of ,1 cm3 on day 1 and ,1.3 cm3 on day 30 dosimetry for 

the rectum.61 These goals can be considered acceptable con-

straints for partial-prostate brachytherapy dosimetry.

Other critical structures important for erectile dysfunc-

tion have been evaluated, including the internal pudendal 

Table 4 Phase ii hemigland protocol exclusion criteria

Medically unfit for anesthesia
Evidence or suspicion of extracapsular extension on MRi
iPSS score .18
Unable to receive MRi
Prior radiotherapy for the current disease

Abbreviations: iPSS, international Prostate Symptom Score; MRi, magnetic 
resonance imaging.
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artery, penile bulb, and neurovascular bundles; however, 

this is up for debate and is not recommended to be reported 

routinely.62–64

Post-treatment care
Patients should be evaluated on a regular basis post-treatment 

in a fashion similar to that performed for whole-gland therapy. 

In addition, the assessment of quality of life would be of 

particular importance, as a goal of focal therapy would be 

to reduce potential toxicities. Assessments would focus on 

erectile, urinary, and rectal function, as well as overall general 

health. A number of quality-of-life scales have been developed 

and used that could be applied to this population. The Memo-

rial Sloan-Kettering Cancer Center Prostate-Health Related 

Quality of Life Questionnaire65 includes erectile function 

assessments derived from the Erectile Function Domain of 

Dose (Gy) Dose (%) Color

R

P

AZ−9.75 cm

L

288.0 200%
150%
100%
50%

216.0
144.0
72.0

Figure 2 Representative image of a focal brachytherapy implant. 
Notes: Contours of the prostate in red, urethra in green, and rectum in blue. The 100%, 150%, and 200% isodose lines are in green, yellow, and red. The green triangles 
and circles indicate seed positions.

Dose (Gy) Dose (%) Color

R

P

AImage: 108
Position: -8.91 cm

288.0 200%

150%

100%

50%

216.0

144.0
72.0

Figure 1 Hemigland brachytherapy implant. 
Note: Computed tomography (contours of the prostate in red, target in yellow, rectum in blue. 100%, 150%, and 200% isodose lines in green, yellow, and red). The green 
triangles and circles indicate seed positions.
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the International Index of Erectile Function Questionnaire,66 

as well as urinary and rectal function, and overall general 

health assessments. Other assessment scales include the IPSS, 

Expanded Prostate Cancer Index Composite, Short Form-36, 

International Index of Erectile Function 15, European Organi-

sation for Research and Treatment of Cancer (EORTC) quality 

of life questionnaire C30, EORTC quality of life questionnaire 

Pr25, pain score, and urinary diaries.67–70

One challenge of patients treated with focal brachytherapy 

is finding the optimal method to monitor for disease recur-

rence. While some focal experiences to date have used the 

traditional method of PSA as a measure of outcome, the 

traditional definitions of PSA failure would not fully apply, 

due to the presence of normal prostatic tissue that was not 

treated. One proposal for better prediction of clinical fail-

ure following focal therapy is PSA velocity greater than 

0.75 ng/mL per year, in addition to nadir +2.9 Significant 

changes in PSA could be used as an indicator to warrant 

further tests to rule out recurrence, but it is clear that PSA 

evaluations alone would not be an effective method of assess-

ing response or monitoring for recurrence. Other biomarkers 

to follow prostate cancer are being studied and could find 

utility in following patients with partial prostate treatment. 

These include transmembrane protease serine 2-ETS (eryth-

roblast transformation-specific) related gene fusion,71 the 

phosphatase and tensin homolog gene, prostate cancer gene 

3, and urinary engrailed-2.72

An advantage with partial prostate treatment is that 

digital rectal examination could be helpful in detecting new 

abnormalities in the untreated region, which could warrant 

further investigations, such as a biopsy. However, similar 

to whole-gland treatment, a digital rectal examination in the 

treated area may be difficult to interpret due to soft tissue 

changes, such as fibrosis, post-treatment.

As previously discussed, multiparametric MRI, with 

functional sequences that include diffusion weighting, 

dynamic contrast enhancement, and MRI spectroscopy, 

is a major advancement in imaging that will play a vital 

role in identifying patients that will be appropriate for 

partial prostate brachytherapy. Postirradiation, there are 

morphologic changes that include inflammation, atrophy, 

and fibrosis that can pose challenges with traditional MRI 

evaluation. The addition of multiparametric MRI would 

be helpful to identify recurrent lesions in the treated area 

or new lesions in the untreated area. Its value has been 

demonstrated in detecting recurrent disease after HIFU 

ablation73,74 or whole-gland external beam radiotherapy,75,76 

and has been described in the setting of recurrence after 

focal therapy with HIFU, cryotherapy, external radiation, 

and brachytherapy.77

Interval biopsy, in conjunction with multiparametric 

MRI, should be considered as a follow-up tool. By sam-

pling all areas of the prostate, potential recurrent lesions in 

the treated area or new lesions in the untreated areas can be 

identified. This is the only method to confirm the presence 

of disease. The follow-up regimen, outlined by the ongoing 

Phase II hemigland brachytherapy protocol, includes clinic 

evaluations at 3, 6, 12, 18, and 24 months after implanta-

tion, an MRI at 6 months and 24 months, and a transrectal 

or transperineal biopsy at 12 months and 24 months after the 

brachytherapy implant.

Failure after initial partial-prostate brachytherapy may 

occur either as a recurrence in the treated area, as a new 

lesion in the untreated areas, or both. In the setting of 

recurrence after whole-gland radiation, there are a number 

of recognized salvage treatment options, which include 

HIFU, cryotherapy, external radiation, radical prostatec-

tomy, or brachytherapy.78–80 However, it should be noted 

that each modality, as a salvage, has its own toxicity profiles 

to consider, and there is no consensus as to the optimal 

option after whole-gland radiation.81 Because partial-gland 

brachytherapy is in its infancy, the optimal management of 

salvage for recurrent disease or retreatment of patients with 

new disease is even less clear, due to the limited experience. 

However, the salvage experiences for whole-gland therapy 

could be extrapolated as options. In addition, it could be 

hypothesized that initial partial-gland brachytherapy allows 

for the possibility of less toxicity when compared to salvage 

experiences after whole-gland radiation as well as the pos-

sibility to offer further partial-gland therapy to recurrent or 

new disease.

The limiting factor for retreatment with partial-gland 

brachytherapy would involve the normal tissue constraints, 

with the goals of maintaining the combined dosimetric 

parameters of the urethra, bladder, and rectum below 

the currently accepted constraints used for whole-gland 

brachytherapy. Therefore, salvage of a recurrent region 

or treatment of a new region with further partial-gland 

brachytherapy could potentially be done so long as the 

combined normal tissue constraints are met. However, while 

the presence of the brachytherapy seeds allows for the radio-

logical delineation of the previously treated region, it may 

be a challenge to accurately combine the dosimetric plans, 

particularly in areas to be retreated or with new lesions that 

are in proximity to the previously treated regions. It is clear 

that further development of planning systems for this purpose 
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and greater experience is needed to explore partial-gland 

brachytherapy as an option for retreatment or salvage.

Conclusion
The use of whole-gland LDR brachytherapy for localized 

prostate cancer has been well established. In comparison, 

the use of focal LDR brachytherapy is still in its early stages. 

Other modalities have shown promise in delivering focal 

treatment with comparable outcomes and reduced toxic-

ity compared with whole-gland therapy. Extending these 

experiences to LDR brachytherapy is promising because of 

the well-established and successful experience with LDR 

brachytherapy for whole-gland treatment, and the added 

advantages of flexibility and the ease of transitioning a 

technique at an institution that may already have an estab-

lished whole-gland brachytherapy program. The reduction 

in toxicity can be of significant importance particularly in a 

well-selected population. These include reduced rectal, uri-

nary, and sexual toxicities. While it has not been established, 

it could also be hypothesized that an additional advantage of 

focal therapy could be the preservation of gland function and 

possibly the maintenance of fertility. A focal approach may 

also allow for an intermediary management option between 

active surveillance and initiating whole-gland therapy.82 With 

the advent of recent developments in ultrasound and MRI 

as well as advances and standardization of tissue sampling 

and interpretation, the appropriate population with unifocal, 

low-risk disease may be identified as optimal candidates to 

consider for focal therapy. Reduction in toxicity may lead to 

improved quality of life without the reduction in outcome. 

Post-treatment monitoring will have its challenges since 

the PSA alone would be an inadequate measure for disease 

recurrence. Digital rectal examination, multiparametric MRI, 

and interval biopsy will be important components of detect-

ing disease recurrence in the treated area or new disease in 

the untreated areas. The optimal management for disease 

recurrence after partial-gland brachytherapy is unclear and 

the options may need to be considered on a case by case 

basis. While there is limited data for the use of partial-gland 

LDR brachytherapy, there are ongoing studies evaluating 

hemigland and focal approaches, and further analysis and 

studies are required to establish the validation and feasibility 

of offering focal LDR brachytherapy as an option to selected 

patients.
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