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Five-Year Follow up of Prostate Adenocarcinoma Patients 

Treated with Interstitial High Dose Rate Brachytherapy 

Monotherapy, A Single-center Experience 
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Juan Martin Magsanoc, MD; Frances Lily Lantin-Penano, MD and Patrick Vincent Tanseco, MD 
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Objective: Prostate cancer is the most common cancer in men and localized prostate adenocarcinoma has 

multiple treatment options. In this study, the objective was to review the outcome of patients that were 

treated with HDR brachytherapy as monotherapy in all prostate adenocarcinoma patients at the St Luke's 

Medical Center. 

Materials and Methods: Thirty three (33) patients who underwent HDR prostate brachytherapy as 

monotherapy for prostate adenocarcinoma in a single institution for the past 5 years received 38 Gy in 4 

fractions. The charts of these patients were reviewed to determine biochemical control using the Phoenix 

criteria and ASTRO definition, and toxicity. 

Results: Patients showed good biochemical control, with 92.16% meeting the target PSA value of 2 

ng/mL or less and a 96.51% without consecutive rise of PSA post brachytherapy. There was also 

minimal toxicity, with no report of gastrointestinal toxicity and 9.1% rate of temporary 

genitourinary toxicity. 

Conclusion: Good biochemical control of prostate adenocarcinoma was achieved with the use of HDR 

brachytherapy as monotherapy, with a minimal toxicity profile. 
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Introduction 

Prostate cancer is the most  common cancer in 

men. It  is est imated that  there will be 233,000 new 

cases diagnosed in 2014. Pat ients diagnosed with 

localized prostate adenocarcinoma are given 

several opt ions for treatment .  These include act ive 

surveillance, surgery ( including open, 

laparoscopic or robot ic prostatectomy) or 

radiat ion therapy (either external beam radiat ion 

therapy or brachytherapy).  

Permanent  or low dose (LDR) brachytherapy as 

monotherapy is indicated for pat ients with low  

r isk cancers (cTlc-T2a, Gleason grade 2-6, PSA 

<10 ng/mL). For intermediate-r isk cancers,  high 

dose rate (HDR) brachytherapy may be combined 

with EBRT (45 Gy) with or without  neoadjuvant  

ADT, but the complicat ion rate increases.  HDR 

brachytherapy for prostate cancer has been 

predominant ly used as a boost after external beam 

radiat ion therapy in unfavorable r isk disease.  In 

recent  years,  HDR monotherapy has been explored 

as an alternat ive to seed monotherap y in favorable 

r isk prostate cancer. '  

HDR brachytherapy has several advantages 

over LDR brachytherapy.  In HDR brachytherapy,  
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medical staffs are never exposed to radiation and 

patients can stay in a regular room since there is 

no need for a shielded room. Patients only need 

to go to an HDR unit room for irradiation for 30 

minutes per fraction. Treatment planning is based 

on the computed tomography (CT) images 

obtained after needle insertion, or on the 

transrectal ultrasound (TRUS) images obtained at 

the time of needle insertion. The dwell positions 

of the stepping source are determined in terms of 

real anatomy. The dwell time for each dwell 

position is then calculated with an optimization 

algorithm. Unlike for LDR brachytherapy, HDR 

brachytherapy needles can be placed at the 

extracapsular lesion, and even into the seminal 

vesicles and/or into the bladder pouch. The 

cable-connected stepping source simply moves 

back and forth within the closed space without 

any risk of source migration or dropping out. 

Therefore, the indication for HDR monotherapy 

can potentially even be extended to T3a/b or 

some T4 tumors. The dwell time optimization 

makes a significant urethral dose reduction 

possible for HDR compared to that for LDR. 

Because of the radiobiology of prostate tumors, 

the delivery of high dose radiation via 

brachytherapy confers an advantage compared to 

conventional fractionation via external beam 

radiation therapy or LDR brachytherapy.
2
 

Because of these advantages, HDR brachytherapy 

has been reported to cause less acute 

genitourinary toxicity, less acute rectal pain, and 

less late urinary toxicity than LDR 

brachytherapy.' 

In the Philippines, there are only a few 

centers that perform HDR brachytherapy for 

prostate adenocarcinoma. In this study, we 

review the outcomes of the patients treated with 

HDR brachytherapy as monotherapy in St. Luke's 

Medical Center - Quezon City.  

Materials and Methods 

Patient Selection 

For 25 years, 57 patients underwent 

interstitial brachytherapy in St. Luke's Medical 

Center. Out of 57, twenty-four patients  

underwent adjuvant therapy which was excluded 

from the analysis. From the 24 patients who had 

adjuvant therapy, six had external beam therapy, 

17 had hormonal and five had antiandrogen 

therapy. 

Patients included in the study were biopsy 

proven prostate adenocarcinoma and were only 

exclusively treated with high dose interstitial 

brachytherapy. Patient categorized as low, 

intermediate and high risk prostate 

adenocarcinoma were all included in this study to 

assess the efficacy of brachytherapy as a 

monotherapy as a whole in the said institution. A 

total of 33 consecutively treated patients prostate  

cancer underwent high dose interstitial prostate 

brachytherapy between 2007 and 2011 at the St. 

Luke's Medical Center. Patients were clinically 

staged according to 1997 American Joint 

Committee on Cancer standards.' 

In this study, High Gleason prostate cancer 

patients were included in the study even though it 

is not indicated in literature and guidelines. Since 

this is a review of patients who underwent high 

dose brachytherapy, the author has no control on 

whom the Urologist choose to undergo 

brachytherapy. 

Treatment 

Preoperative age, prostate size, PSA, 

histopathology result, gleason score, bone scan if 

any, and clinical stage were retrieved thru 

patient's clinical records in the physicians' clinics 

and hospital were analysed. Post-operative PSA, 

morbidity immediately post-op or during follow-

up were also recorded. Treatment typically 

followed the standards suggested by the American 

Brachytherapy Society, in that patients presenting 

with prostate specific antigen (PSA) 10 ng/ml or 

less, Gleason score 6 and below and clinical stage 

Ti to T2a were considered at low risk and can be 

treated with brachytherapy alone. Meanwhile, 

patients with PSA greater than 10 ng/ml, gleason 

score 7 to 10 or clinical stages T2b were 

considered at intermediate and high risk and can 

be offered with a combination of EBRT and 

Brachytherapy.
4
 However, physicians and patients 

preference can cause overlap in treatment 

modality being given to patients hence 
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some were excluded in this study like patients 

with combination with other treatment 

modalities. But patient that were treated with 

exclusively with brachytherapy as monotherapy 

were included in this study despite their different 

risk category. 

Implantation Technique 

Patients were placed in the dorsal lithotomy 

position. Brachytherapy template with needles 

was placed by the urologist through the perineal 

area up to the prostate with CT scan guidance. 

Needles were spaced to ensure gland coverage 

with the prescription dose and allow for urethral 

sparing. Depth was determined from CT imaging. 

After implantation, fluoroscopy was performed 

to ensure needle placement and dataset was 

exported to Brachyvision planning system for 

planning. 

Dosimetry 

All patients were prescribed a total dose of 38 

Gy divided in 9.5 Gy fractions, given for 4 

fractions. The first fraction was given right after 

implantation and planning, the second fraction was 

given at least 6 hours after. The third fraction was 

given the next day and the fourth fraction was 

given at least 6 hours after the third fraction, 

followed by removal of the interstitial needles.  

Follow-up 

Follow-up every 3 months for the first 2 years 

then every 6 months for the following years is the 

ideal length of follow-up with PSA determination 

done during every visit.
4
 But due to physician and 

patient preferences, there were varied follow-up 

scheme seen in this study. All actual follow-up PSA 

values of patients were entered into this study but 

some of the patients were lost to follow-up. 

Data Analysis 

Biochemical failure used in this study were 

derived from American Society for Therapeutic 

Radiology and Oncology (ASTRO) definition of 

PSA relapse as three consecutive rises in serum  

PSA, during follow-up and Houston definition 

which identifies failure based on PSA increase of 

2 ng/ml from nadir.' 

Performance Measures 

Post-brachytheraphy outcomes were analyzed 

through percentage of patients who met the target 

Prostate Specific Antigen (PSA) value of 2.0 and 

percentage of patients without PSA increase within 3 

consecutive months. Post-brachytheraphy 

complications were also noted during follow-up. 

Results 

Table 1 represents the characteristic group of 

the study. It shows the mean age (63yrs ± 6.38), 

pre-operative PSA (11.36ng/m1 ± 14.41) and 

prostate size (35.29gms ± 11.24 via ultrasound) of 

the subjects. Out of the 33 subjects, 20 (60.61%) 

underwent bone scan and 19 (95%) of them were 

negative for metastasis. Most of the subjects had a 

Gleason score 6 (60.60%) and then followed by 

Gleason 7(3+4) (21.21%). From the population, 

32 had a staging of Tic (96.97%). 

Table 1. Patient characteristics. 

Characteristics  

No. of patients 33 

Age 63yrs ± 6.38 

Pre-op PSA 11.36ng/m1± 14.41 

Prostate size (via DRE) 32.11gm ± 7.69 

Prostate size (via ultrasound) 35.29 ± 11.24 

Bone Scan 60.61% (20) 

Negative for metastasis 95% (19) 

Probable metastasis 5% (1) 

Gleason Grading  
Gleason 4 (2+2) 3.03% (1) 

Gleason 6 (3+3) 60.60% (20) 

Gleason 7 (3+4) 21.21% (7) 

Gleason 7 (4+3) 12.12% (4) 

Gleason 9 (5+4) 3.03% (1) 

Staging  
Tic 96.97% (32) 

T2b 3.03% (1) 

Complications 9.09% (3) 

Incontinence 6.06% (2) 

Acute Urinary Retention 3.03% (1)  
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Table 2 and Figure 1 show the percentage of 

patients who met the target Prostate Specific 

Antigen (PSA). It is shown that as the duration of 

the therapy progress the number of patients in the 

study decreases because there were patients who 

does not have PSA value indicated. Excellent 

percentage was observed from 21 months to 5 

years. However, the lowest percentage was noted 

at 2nd and 3rd months at 67%. The highest PSA 

value noted was 6.42. From January 2008 to 

December 2014, the overall percentage that met 

the target of 2.0 PSA was 92.16%. 

Table 2. Percentage of Patients who met the Target PSA 

value (2.0), Institute of Urology, SLMC-QC, January 2007 
to December 2011. 

Duration    

2-3 Months 18 12 66.67 
6 Months 23 21 91.30 
9 Months 14 12 85.71 
12 Months 21 21 100.00 
15 Months 10 10 100.00 
18 Months 12 10 83.33 
21 Months 10 10 100.00 
24 Months 18 18 100.00 
3 Years 10 10 100.00 
3.5 Years 4 4 100.00 
4 Years 6 6 100.00 
4.5 Years 3 3 100.00 
5 Years 4 4 100.00 
Overall 153 141 92.16 
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Figure 1. Percentage of Patients who met the Target PSA 

value (2.0), Institute of Urology, SLMC-QC, January 2007 
to December 2011. 

Table 3 and Figure 2 show the percentage of 

patient's PSA without an increasing PSA for 3 

consecutive monitoring. Overall there were only 

86 PSA of patients noted to have 3 consecutive 

PSA value. From 86 PSA, 3 or 2.18% did showed 

a record of PSA increase within 3 consecutive 

monitoring. The overall sustainability rate was 

97.82% or 83 patient's PSA within 3 consecutive 

monitoring. 

Table 3. Percentage of patients without PSA increase within 3 

consecutive monitoring, Institute of Urology, SLMC-QC, January 

2007 to December 2011. 

Duration N N  

Sustainability after 9 months  2 2 100.00 

Sustainability after 12 months  9 9 100.00 

Sustainability after 15 months  9 9 100.00 

Sustainability after 18 months  11 9 81.82 

Sustainability after 21 months  10 10 100.00 

Sustainability after 24 months  18 17 94.44 

Sustainability after 3 years 10 10 100.00 

Sustainability after 3.5 years  5 5 100.00 

Sustainability after 4 years 5 5 100.00 

Sustainability after 4.5 years  3 3 100.00 

Sustainability after 5 years 4 4 100.00 

Overall Sustainability 86 83 96.51  

6 0  ,  

4 0  
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Figure 2. Percentage of patients without PSA increase within 3 

consecutive months, Institute of Urology, SLMC-QC, January 2007 
to December 2011. 

 

1 0 0 10 0  1 00  1 00  10 0  0 toe_ too too 

0 

2 

0 

10 



 

3 

in 

C, 

Five-Year Follow up of Prostate Adenocarcinoma Patients Treated with Interstitial High Dose Rate Brachytherapy Monotherapy 

Table 4. Clinical results of studies on HDR brachytherapy used as monotherapy. 

#SUUjUK LIl lh 
FRACTIONATION 

Ir U' 
PATIENTS 

MhUlAn1 
FOLLOW UP 
(YEAR) 

PSA LON 1 KUL 
RATE / RISK GROUP 

LAI t I (-MIL!! Y a(..sKAUt 1 

     GENITOURINARY GASTROINTESTINAL 

Yoshioka 54 Gy 9 fractions 112 5.4 
5 years: 85% / 

Low 91% / 

Intermediate 

79% / High 

7.1% 7.1% 

45.5 Gy/ 7 
fractions 

63 3,5 3 years: 

96% Intermediate 

90% High 

63% 16% 

Demanes 42 Gy/ 6 fractions 157 5.2 5 years: 

97%/Low-
Intermediate 

28.9% .0% 

Martinez 35 Gy/4 fractions 171 4,6 5 years: 

91%/Low-

intermediate 

40.5% 2.0% 

4 Gy / 2 fractions 50 1.4 Not available 25.5% 5.3% 

Rogers 39 Gy / 6 fractions 284 2.7 5 years 

94%/Intermediate 

7,7% 0.0% 

Zamboglou 38 Gy / 4 fractions 141 4.4 5 years 

95% /Low 

93% /Intermediate 

93% /High 

27,5% 2.6 

Hoskin 4 Gy / 4 fractions 34 3.5 3 year 

95% / Intermediate 

33.0% 13.0% 

 36 G 4 fractions 25  3 year 

8794/High 

40.0% 4,0% 

Ghadjar 38 Gy /4 fractions 3 3 3 year 

100% / Low-
intermediate 

36.1% 5.6% 

Barkati 30 Gy/ 3 fractions 19 3.3 3 year 

88% / Low-
intermediate 

59% 5.1% 

31. Gy / 3 
fractions 

19 

3 Gy/ 3 fractions 19 

 4.5 Gy / 
3 fractions 

22     

Komiya 45.5 Gy / 7 
fractions 

51 1.4 2 year 

100%/low-high 

11.8% 2.0 

Prada 19 Gy/ 1 fraction 40 1.6 
2.7 years: 

100%/Low 

88%/Intermediate 

0.0% 0.0% 

SLMC 38 Gy / 4 fractions 33 2 96_5% / Low- high 9.1% 0.0% 
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Biochemical Control 

Results showed a 96.51% biochemical control 

as defined by the ASTRO guidelines. These results 

are comparable with previous studies using HDR 

prostate brachytherapy as monotherapy. (Table 4) 

In these 10 studies, biochemical control ranged 

from 85 - 100%. These studies used varying 

fractionation schemes and included patients of 

differing risk subgroups of prostate 

adenocarcinoma. Some of these studies also 

allowed anti-androgen therapy. 

One of the treatment groups of Zamboglou, et 

al. had the same fractionation scheme as this 

current study. Biochemical control was reported 

as 98% at 36 months and 97% at 60 months in 

their study. Their population included patients in 

the low, intermediate and high risk subgroups, as 

in this study. However, 21.2% of these patients 

also received adjuvant antiadrogen therapy. 

Ghadjar, et al's. paper also used the same 

fractionation scheme as this Center. In their study, 

they achieved a 5- and 8-year biochemical control 

was 97%. Five patients in their group received 

concomitant androgen deprivation therapy. 

Toxicity 

High-Dose Rate (HDR) brachytherapy is an 

optimal technique to decrease dose to the rectum 

and urethra because of the steep dose gradient 

beyond the target. In this paper, none of the 

patients developed any Grade 2 or higher 

gastrointestinal toxicity. Previous studies also 

documented a low gastrointestinal toxicity. As 

seen in Table 4, GI toxicity when HDR 

brachytherapy was used as monotherapy ranged 

from 0 - 16%. Most of the toxicity reports were 

low grade and were short lived. The low toxicity 

in HDR brachytherapy is consistent with 

excellent dosimetry, since there is a rapid dose 

falloff beyond the target.  

Morbidity in this study was based on common 

terminology criteria for adverse events version 

3.0. Grade 1 is define as mild adverse event, 

grade 2 as moderate adverse event, grade 3 as 

severe adverse event, grade 4 as life threatening 

adverse event and grade 5 as death related o 

adverse event.
12

 

This study revealed a 9.1% occurrence of 

Grade 2 genitourinary toxicity. Two patients had 

urinary incontinence and 1 patient had acute 

urinary retention. These toxicities required 

catheterization but were temporary. Previous 

studies showed a wide range of genitourinary 

toxicity which were at least grade 2, from 7.1% - 

63%. Because of the anatomical location of the 

urethra, and confounding factors such as 

prostatic hypertrophy, genitourinary toxicities 

are more common than gastrointestinal toxicities. 

In the study of Demanes, et al. noted urinary 

frequency and urgency as the most common 

toxicity, which resolved within 3 to 18 months 

from onset. The study by Ghadjar, et al. 

correlated urethral dose to the occurrence of 

genitourinary toxicity. Corner, et al. reported a 

peak of genitourinary toxicity during week 2 

after brachytherapy, but by week 12 

genitourinary function returned to baseline.  

Conclusion 

Results of this study demonstrate that HDR 

brachytherapy as monotherapy for prostate 

adenocarcinoma is an effective treatment, yielding 

good biochemical control. Complications were 

also minimal, with only 9.1% of the patients 

having temporary genitourinary toxicity and no 

gastrointestinal toxicity.  
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