
Abstract. Background/Aim: The factors associated with
longitudinal changes in health-related quality of life
(HRQOL) are unclear. In this study we aimed to evaluate the
longitudinal changes and predictors of HRQOL after 125I
low-dose-rate brachytherapy (LDB) for localised prostate
cancer (PCA). Patients and Methods: We evaluated 180
patients with localised PCA treated with LDB. The HRQOL
was evaluated at 3 weeks before LDB and at 1, 3, 6, 12, 18,
24, 36, and 48 months after LDB using the International
Prostate Symptom Score, Medical Outcome Study 8-Items
Short Form Health Survey (SF-8), and University of
California Los Angeles Prostate Cancer Index (UCLA-PCI).
Results: All HRQOL scores, except for UCLA-PCI sexual
function and SF-8 mental component summary (MCS), were
improved to baseline after an early transient deterioration.
In contrast, the sexual function did not return to baseline
after early deterioration. Meanwhile, the MCS scores
showed no significant decline after implantation and trended
upward. The prostate V100 and baseline UCLA-PCI sexual
function scores predicted a clinically significant decrease in
sexual function in the late post-implantation period.
Conclusion: Most aspects of the HRQOL of PCA patients
who underwent LDB improved to baseline. The results that
V100 and baseline sexual function were predictors of late

post-LDB may provide more accurate information for
patients with preserved sexual function before treatment and
for their partners.

125I low-dose-rate brachytherapy (LDB) is an effective
treatment modality for clinically localised prostate cancer
(PCA). LDB has been shown to achieve favorable
oncological outcomes with a relatively low incidence of
severe adverse events (1-5). Initially, LDB was indicated
only in low-risk patients. However, it has been recently
established as an effective treatment modality in combination
with external beam radiotherapy (EBRT) and/or hormone
therapy for intermediate and high-risk groups (6-7).
Therefore, the use of LDB is projected to expand.

Treatment-related changes in quality of life, oncological
outcomes, and adverse events are important factors in the
decision-making for treatment. However, although there have
been reports on the longitudinal changes in health-related
quality of life (HRQOL) after LDB (8-11), few studies have
reported on the factors associated with longitudinal changes
in HRQOL (12-14). The examination of these factors will
lead to a better understanding of the post-LDB course. Thus,
the purpose of this study was to assess longitudinal changes
in general and disease-specific HRQOL in patients with
localised PCA who were treated with LDB. In addition, we
examined the predictors associated with clinically significant
longitudinal changes in HRQOL.

Patients and Methods

Study design and patients. This retrospective study was approved
by the Institutional Review Board of the Kurume University
Hospital and was conducted according to the tenets of the 1964
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Declaration of Helsinki and its later amendments. Informed consent
was obtained from all patients in this study.

We evaluated 334 patients who were treated with LDB for
clinically localised PCA between March 2007 and December 2017
at Kurume University Hospital, Fukuoka, Japan. A total of 180
patients who could be followed for a minimum of 24 months and
who could be assessed using the questionnaires were included in the
analysis. 

Treatment. The indication for LDB was based on the American
Brachytherapy Society Consensus Guidelines (15). The patients
were classified into risk groups according to the National
Comprehensive Cancer Network (NCCN) risk classification (16).
The low-risk and the intermediate-risk group with a Gleason score
of 3+4 and a biopsy positive core rate of <33% received LDB
monotherapy. Meanwhile, the remaining patients in the
intermediate-risk group received additional EBRT. The high-risk
group underwent LDB, EBRT, and hormone therapy for a duration
of 9 months from pre-treatment to post-treatment. 

Pathological diagnosis was established by a qualified pathologist
in our Institution. A treatment plan based on transrectal
ultrasonography was implemented 3 weeks before LDB. Neoadjuvant
hormone therapy was administered for 3 months in patients with a
prostate volume of ≥40 ml, trimodality, or at the surgeon’s decision. 

The prescribed dose was 145 Gy for LDB monotherapy and 110
Gy for combination therapy followed by an additional EBRT of 45
Gy. All implantations were performed using I-125 loose seeds and
a Mick applicator (Mick Radio-Nuclear Instruments Inc., USA). 

All implantations were based on interactive planning and
modified peripheral loading methods. The initial 49 patients were
implanted with an interplant software (CMS, St. Louis, MI, USA),
while the latter 131 patients were implanted with a VariSeed
software (Varian Medical Systems, Palo Alto, CA, USA). Dose-
volume histograms for the prostate and urethra were constructed to
determine the minimal dose of 90% of the prostate volume (D90),
the volume of the prostate receiving 100% of the prescribed dose
(V100), and the minimal dose received by 5% (UD5) and 30%
(UD30) of the urethra. The post-implant dosimetric analysis was
performed using computed tomography and magnetic resonance
imaging conducted 4-5 weeks after LDB. The patients were
generally discharged 2 days after implantation. Most patients were
prescribed alpha-blockers (e.g. tamsulosin, silodosin, or naftopidil)
or a phosphodiesterase 5 inhibitor (tadalafil), whereas some patients
did not have any medication. 

EBRT was carried out using intensity-modulated radiation
therapy (IMRT) at 6-8 weeks after implantation with a total dose of
45 Gy/25 fractions. The radiation field of IMRT covered the
prostate and seminal vesicles.

Follow-up and outcome measurements. Baseline patient characteristics,
treatment parameters, and dosimetry factors were obtained from the
medical records. The HRQOL was assessed using standard
questionnaires at 3 weeks before LDB and at 1, 3, 6, 12, 18, 24, 36,
and 48 months after LDB. The following were used as standard
questionnaires:

IPSS. The International Prostate Symptom Score (IPSS) was used
to assess lower urinary tract symptoms (LUTS) (17-18). The IPSS
consists of eight questions, of which seven are related to symptoms
and the remaining one is related to HRQOL. Each of the seven

symptom-related questions is answered on a scale of 0 to 5. The one
question related to HRQOL is answered on a scale of 0 to 6. The
total IPSS is the sum of the individual scores of the seven symptom-
related questions. The total IPSS is divided into the IPSS voiding
score (sum of questions 1, 3, 5, and 6) and the IPSS storage score
(sum of questions 2, 4, and 7). A higher score indicates poor
conditions. 

SF-8. The general HRQOL was assessed using the Medical
Outcome Study 8-Items Short Form Health Survey (SF-8) (19-20).
SF-8 consists of eight items that are aggregated into two summary
scores: a physical component summary (PCS) and a mental
component summary (MCS). HRQOL scores are shown as mean
scores with standard deviation. PCS and MCS are calculated by
weighting each SF-8 item using the norm-based scoring method.
Each score is expressed based on a standard value of 50 points,
which is the standard for the general Japanese population, thus it
can be compared with the national average.

UCLA-PCI. The disease-specific HRQOL was assessed using the
University of California Los Angeles Prostate Cancer Index
(UCLA-PCI), which consists of 20 questions to assess urinary
function, urinary bother, bowel function, bowel bother, sexual
function, and sexual bother (21-22). The score ranges from 0 to 100
points, with higher scores indicating better conditions.

Statistical analysis. Baseline characteristics, treatment parameters,
and dosimetry factors were compared between the two groups
(monotherapy and EBRT combination therapy) using the Mann–
Whitney test, Chi-squared test, and Fisher’s exact test as
appropriate. All questionnaire scores are shown as the mean score
with the standard deviation. Mixed-effects linear regression models
were used for longitudinal changes in all questionnaire scores, and
Dunnett’s multiple comparisons were used to compare measurement
scores at each time point to the baseline score. For each
questionnaire, a clinically meaningful change was defined as a
change of at least one-half of the standard deviation at baseline (23).
Univariate and multivariate logistic regression analyses were used
to examine independent predictors associated with clinically
significant changes in questionnaire scores at 24, 36, and 48 months.
For multivariate analysis, age, neoadjuvant and adjuvant hormone
therapy, EBRT, baseline HRQOL score, and factors with a p-value
of ≤0.1 in the univariate analysis were selected as variables. All
statistical analyses were performed using JMP version 14 (SAS
Institute Inc., Cary, NC, USA). All tests were two-sided, and p<0.05
was considered statistically significant.

Results
The low-, intermediate-, and high-risk groups involved 56
(31.1%), 95 (52.8%), and 29 (16.1%) patients, respectively.
Of the 180 patients, 107 patients were treated with LDB
monotherapy, and 73 patients were treated with EBRT
combination therapy. The median age of the overall cohort
was 70 (51-83) years. The EBRT combination group was
significantly older and had a higher age-adjusted Charlson
Comorbidity Index (24) than did the LDB monotherapy group.
Table I shows the baseline patient characteristics, treatment
parameters, and dosimetry factors of the 180 patients.
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Table Ⅰ. Patient characteristics at baseline. Data are presented as median (range) or number (percentage). 

Variable                                                                            Total                               LDR monotherapy                 ERBT combination                   p-Value
                                                                                     (n=180)                                      (n=107)                                    (n=73)

Age, years, median (range)                                 70               (51-83)                  69                (54-83)                  71                (51-81)                 0.0247
BMI, kg/m2, median (range)                             23.4          (15.7-32.4)             23.1           (15.7-32.4)              23.8           (16.9-31.2)              0.4601
Initial PSA, ng/ml, median (range)                    6.3          (2.34-135.1)             5.8            (2.34-17.5)               8.6           (2.85-135.1)            <0.0001
T stage, n (%)
  ≤T2a                                                                 157               (87.2)                  105                (98.1)                  52.0               (71.2)                 <0.0001
 ≥T2b                                                                  23                (12.8)                    2                   (1.9)                   21.0               (28.8)                        

Gleason score, n (%)
  ≤ 3+4                                                                126               (70.0)                  106                (99.1)                  20.0               (27.4)                 <0.0001
 ≥4+3                                                                  54                (30.0)                    1                   (0.9)                   53.0               (72.6)                        

NCCN risk classification, n (%)
  Low                                                                    56                (31.1)                   56                 (52.3)                     0                    (0)                    <0.0001
 Intermediate                                                      95                (52.8)                   50                 (46.7)                    45                 (61.6)                        
 High                                                                   29                (16.1)                    1                   (0.9)                     28                 (38.4)                        

Positive core rate, %, median (range)               25.0             (4-100)                16.7            (6.3-66.7)               33.3              (4-100)                <0.0001
Prostate volume, ml, median (range)                25.5          (11.1-44.8)             28.0           (11.7-44.8)              22.2           (11.1-44.1)             <0.0001
Neoajuvant hormone therapy, n (%)
  Yes                                                                     97                (53.9)                   61                 (57.0)                    51                 (69.9)                  0.0005
 No                                                                      83                (46.1)                   46                 (43.0)                    22                 (30.1)                        

Ajuvant hormone therapy, n (%)
  Yes                                                                     29                (16.1)                    0                     (0)                      29                 (39.7)                 <0.0001
 No                                                                     151               (83.9)                  107                   (0)                      44                 (60.3)                        

Use of PDE5i, n (%)
  Yes                                                                     90                (50.0)                 41.0                (38.3)                  49.0               (67.1)                  0.0002
 No                                                                      90                (50.0)                 66.0                (61.7)                  24.0               (32.9)                        

Number of seeds, median (range)                       70              (34-105)                 80               (50-105)                 54                (34-76)                <0.0001
V100, %, median (range)                                  95.6           (75.3-100)              96.3            (88.2-100)              94.9          (75.34-99.9)             0.0049
V150, %, median (range)                                  71.6          (34.3-95.3)             74.3           (44.2-95.3)              66.7           (34.3-87.5)             <0.0001
D90, Gy, median (range)                                  156.5        (51.8-253.3)           172.7        (134.9-253.3)           124.7         (51.8-155.9)            <0.0001
UD5, Gy, median (range)                                 182.1        (92.9-395.3)           173.5         (92.9-395.3)            186.9        (135.8-293.1)            0.2936
UD30, Gy, median (range)                               153.7        (88.7-274.3)           158.8         (88.7-274.3)            145.2        (106.7-197.3)            0.0001
RV100, ml, median (range)                                0.1              (0-2.75)                 0.2               (0-2.75)                 0.1               (0-0.96)                 0.2905
EBRT, n (%)
  Yes                                                                     73                (40.6)                    0                     (0)                      73                 (100)                  <0.0001
 No                                                                     107               (59.4)                  107               (100.0)                    0                    (0)                           

Occupation, n (%)
  Yes                                                                     91                (50.6)                   61                 (57.0)                    30                 (41.1)                  0.0482
 No                                                                      89                (49.4)                   46                 (43.0)                    43                 (58.9)                        

Living with family, n (%)
  Yes                                                                    166               (92.2)                   99                 (92.5)                    67                 (91.8)                  1.0000 
 No                                                                      14                 (7.8)                     8                   (7.5)                      6                   (8.2)                         

Alcohol drinking habit, n (%)
  Yes                                                                    129               (71.7)                   77              77 (72.0)                 52                 (71.2)                  1.0000 
 No                                                                      51                (28.3)                   30              30 (28.0)                 21                 (28.8)                        

Smoking habit, n (%)
  Yes                                                                     65                (36.1)                   38              38 (35.5)                 27                 (37.0)                  0.8752
 No                                                                     115               (63.9)                   69              69 (64.5)                 46                 (63.0)                        

Sleep disorder, n (%)
  Yes                                                                     24                (13.3)                   16              16 (15.0)                  8                  (11.0)                  0.5080 
 No                                                                     156               (86.7)                   91              91 (85.0)                 65                 (89.0)                        

ACCI, n (%)
  ≤3                                                                       56                (31.1)                   44                 (41.1)                    12                 (16.4)                  0.0005 
 >3                                                                      124               (68.9)                   63                 (58.9)                    61                 (83.6)                        

Follow up, median (range)                                  48               (24-84)                  53                (24-84)                  36                (24-73)                <0.0001

BMI: Body mass index; PSA: prostate-specific antigen; NCCN: National Comprehensive Cancer Network; PDE5i: phosphodiesterase-5-inhibitor;
V100: the prostate volume receiving 100% of the prescribed minimal dose; V150: the prostate volume receiving 150% of the prescribed minimal
dose; D90: the minimal dose received by 90% of the prostate; UD5: the minimal dose received by 5% of the urethra; UD30: the minimal dose
received by 30% of the urethra; RV100: volume of rectum receiving 100% of the prescribed dose; EBRT: external beam radiotherapy; ACCI: age-
adjusted Charlson comorbidity index.



For treatment parameters, neoadjuvant and adjuvant
hormone therapy were administered to 97 (53.5%) and 29
(16.1%) patients, respectively. Neoadjuvant hormone therapy
was significantly more common in the EBRT combination
group, and all adjuvant hormone therapies were administered
in the EBRT combination group. 

For dosimetry factors, the median V100, 150% of the
prescribed minimal dose (V150), and D90 were 95.6%,
71.6%, and 156.5 Gy, respectively. The median UD5 and
UD30 were 182.1 Gy and 153.7 Gy, respectively. The
median rectum volume receiving 100% of the prescribed
minimal dose (RV100) was 0.1 ml. The monotherapy group
had a significantly higher V100 (96.3% vs. 94.9%,
p=0.0049), V150 (74.3% vs. 66.7%, p<0.0001), D90 (172.7
Gy vs. 124.7 Gy, p<0.0001), and UD30 (158.8 Gy vs. 145.2
Gy, p=0.0001) than the EBRT group. Meanwhile, there was
no significant difference in UD5 and RV100 between the two
treatment groups. 

The percentage of people working and earning an income
was significantly higher in the monotherapy group than that
in the EBRT combination therapy group, but the other
characteristics (e.g., living with a family, alcohol drinking

habits, smoking habits, and sleep disorders) were not
significantly different between the two treatment groups. The
median follow-up duration was 48 months. Only three
patients (1.7%) had biochemical relapse during the
observation period.

Longitudinal changes in IPSS after implantation. In the
overall cohort, the total IPSS, voiding score, storage score,
and IPSS-QOL index increased early after implantation and
peaked at 3 months. The IPSS storage score returned to
baseline more slowly than the other scores did at 24 months
after implantation. Meanwhile, the total IPSS, voiding score,
and IPSS-QOL index returned to baseline at 12-18 months
(Figure 1a-d). There was no significant difference in all
IPSS-related scores between the LDB monotherapy group
and the EBRT combination therapy group from baseline to
48 months after implantation (Figure 2a-d). 

Longitudinal changes in general HRQOL (SF-8) after
implantation. In the overall cohort, the MCS scores showed
no significant decline after implantation and were higher
than the national average at all time points and trended
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Figure 1. Longitudinal changes of Total IPSS (a), voiding symptom (b), storage symptom scores (c), and IPSS-QOL index (d) after LDB in all
patients. High scores indicate better outcomes. Error bars represent 95% confidence intervals. All score: Mean score, error bars: 95% confidence
intervals, asterisks (*): p<0.05, double asterisks (**): p<0.01 (compared to baseline using Dunnett’s multiple comparisons). IPSS: International
Prostate Symptom Score; QOL: quality of life; LDB: 125I low-dose-rate brachytherapy. 



upward (Figure 3a). In contrast, the PCS scores decreased
early after implantation, showed the lowest score at 3
months, and returned to baseline levels at 12 months. The
PCS scores were equal to the national average, except for the
early transient decrease after implantation (Figure 3b).
There was no significant difference in MCS scores between
the LDB monotherapy group and the EBRT combination
therapy group from baseline to 48 months after implantation
(Figure 4a). In contrast, there was an interaction in PCS
scores between the two groups. The PCS scores showed a
similar trend until 36 months, with a significant difference
at 48 months between the two treatment groups (Figure 4b).

Longitudinal changes in disease-specific HRQOL (UCLA-
PCI) after implantation. The urinary function scores
decreased early after implantation, showed the lowest score
at 3 months, and finally returned to baseline at 48 months
(Figure 5a). The urinary bother scores decreased early after
implantation, showed the lowest score at 1 month, and

returned to baseline at 12 months (Figure 5b). The bowel
function and bother scores decreased early after
implantation, showed the lowest score at 3 months, and
returned to baseline at 6 months (Figure 5c-d). The sexual
function scores decreased early after implantation, showed
the lowest score at 3 months, and returned to baseline at 12
months, although they significantly decreased again after 36
months (Figure 5e). The sexual bother scores decreased early
after implantation, showed the lowest score at 3 months, and
returned to baseline at 6 months (Figure 5f). 

There was no significant difference in urinary function,
urinary bother, and bowel function between the LDB
monotherapy and EBRT combination therapy groups
throughout the 4-year evaluation period (Figure 6a-c). The
bowel bother score showed an interaction between the two
treatment groups (interaction p<0.0001). However, the bowel
bother score was only significantly different between the two
treatment groups at 3 months after implantation, with the
EBRT combination therapy group showing a significantly
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Figure 2. Longitudinal changes of Total IPSS (a), voiding symptom (b), storage symptom scores (c), and IPSS-QOL index (d) after LDB in the
monotherapy group and the EBRT combination therapy group. High scores indicate better outcomes. All score: Mean score, error bars: 95%
confidence intervals; confidence intervals were symmetric, but error bars are shown as one-sided to avoid overlap with mean scores. Solid line:
monotherapy group, dotted line: EBRT combination group, asterisks (*): p<0.05, double asterisks (**): p<0.01 (compared to baseline using
Dunnett’s multiple comparisons in monotherapy group), daggers (†): p<0.05, double daggers (††): p<0.01 (compared to baseline using Dunnett’s
multiple comparisons in EBRT combination group). IPSS: International Prostate Symptom Score; QOL: quality of life; LDB: 125I low-dose-rate
brachytherapy; EBRT: external beam radiotherapy. 



lower score (Figure 6d). The sexual function scores showed an
interaction between the two treatment groups (interaction
p=0.0075). After an early post-implantation decrease, it quickly
returned to baseline in the monotherapy group, whereas it did
not in the EBRT combination therapy group. The sexual
function of the LDB monotherapy group was higher than that
of the EBRT combination group at all measurement timepoints
except at 48 months (Figure 6e). Meanwhile, although the LDB
monotherapy group showed higher sexual bother score than did
the EBRT combination group throughout the 4-year evaluation,
the difference was not significant (Figure 6f).

Multivariate analysis of clinically significant changes during
the late observation period. In the overall cohort, the UCLA-

PCI sexual function score did not return to baseline after the
early deterioration. In contrast, the MCS score showed no
significant decline after implantation and even trended
upward. These trends were distinctive and different from the
other questionnaire scores. Therefore, univariate and
multivariate logistic regression analyses were performed to
examine factors associated with clinically significant changes
in sexual function and MCS during the late post-implantation
period (i.e., 24, 36, and 48 months). 

Table II shows the univariate and multivariate logistic
regression analyses for a decrease in sexual function. Only
prostate V100 and sexual function scores at baseline were
identified as common predictors of a clinically significant
decrease in sexual function at 24, 36, and 48 months.
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Figure 3. Longitudinal changes of SF-8 MCS (a) and PCS (b) after LDB in all patients. High scores indicate better outcomes. All score: mean
score, error bars: 95% confidence intervals, asterisks (*): p<0.05, double asterisks (**): p<0.01 (compared to baseline using Dunnett’s multiple
comparisons). SF-8: Medical Outcome Study 8-Items Short Form Health Survey; MCS: mental component summary; PCS: physical component
summary; LDB: 125I low-dose-rate brachytherapy. 

Figure 4. Longitudinal changes of SF-8 MCS (a) and PCS (b) after LDB in the monotherapy group and the EBRT combination therapy group. High
scores indicate better outcomes. All score: Mean score, error bars: 95% confidence intervals; confidence intervals were symmetric, but error bars
are shown as one-sided to avoid overlap with mean scores. Solid line: monotherapy group, dotted line: EBRT combination group, asterisks (*):
p<0.05, double asterisks (**): p<0.01 (compared to baseline using Dunnett’s multiple comparisons in monotherapy group), daggers (†) : p<0.05,
double daggers (††): p<0.01 (compared to baseline using Dunnett’s multiple comparisons in EBRT combination group). SF-8: Medical Outcome
Study 8-Items Short Form Health Survey; MCS: mental component summary; PCS: physical component summary; LDB: 125I low-dose-rate
brachytherapy; EBRT: external beam radiotherapy. 



Table III shows the univariate and multivariate logistic
regression analyses for MCS increase. Only the MCS score
at baseline was identified as a factor associated with a
clinically significant increase in MCS at 24, 36, and 48
months.

Discussion

Treatment-related changes in HRQOL are important factors
in the decision-making process for the treatment of patients

with localized PCA. In addition, the knowledge of factors
associated with longitudinal changes in HRQOL will lead to
a better understanding of the post-LDB course. In this study,
all HRQOL scores, except for UCLA-PCI sexual function
and SF-8 MCS, returned to baseline after the early transient
deterioration. In contrast, the UCLA-PCI sexual function did
not after an early deterioration. Meanwhile, the MCS scores
showed no significant decline after implantation, were higher
than the national average at all time points, and even trended
upward. 
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Figure 5. Longitudinal changes of UCLA-PCI urinary function(a), urinary bother (b), bowel function (c), bowel bother (d), sexual function (e), and
sexual bother scores (f) after LDB in all patients. High scores indicate better outcomes. All score: Mean score, error bars: 95% confidence intervals,
asterisks (*): p<0.05, double asterisks (**): p<0.01 (compared to baseline using Dunnett’s multiple comparisons). UCLA-PCI: University of
California Los Angeles Prostate Cancer Index; LDB: 125I low-dose-rate brachytherapy. 



When the patients were divided into the LDB
monotherapy and the EBRT combination therapy groups,
the EBRT combination group was significantly older and
had more comorbidities than the LDB monotherapy group.
However, there was no difference in the trends between
the two groups, except for sexual function and sexual
bother.

Iinuma et al. conducted a long-term analysis of LUTS
after LDB (with and without EBRT) using IPSS. The total
IPSS and IPSS-QOL index showed an immediate decrease
after LDB, although it returned to baseline at 18 to 36
months. Compared with the LDB monotherapy group, the
combination therapy group showed worse total IPSS scores
than did the monotherapy group. Further, the total IPSS

ANTICANCER RESEARCH 40: 6443-6456 (2020)

6450

Figure 6. Longitudinal changes of UCLA-PCI urinary function(a), urinary bother (b), bowel function(c), bowel bother (d), sexual function(e), and
sexual bother scores (f) after LDB in the monotherapy group and the EBRT combination therapy group. High scores indicate better outcomes. All
score: Mean score, error bars: 95% confidence intervals; confidence intervals were symmetric, but error bars are shown as one-sided to avoid
overlap with mean scores. Solid line: monotherapy group, dotted line: EBRT combination group, asterisks (*): p<0.05, double asterisks (**): p<0.01
(compared to baseline using Dunnett’s multiple comparisons in monotherapy group), daggers (†) : p<0.05, double daggers (††): p<0.01 (compared
to baseline using Dunnett’s multiple comparisons in EBRT combination group). UCLA-PCI: University of California Los Angeles Prostate Cancer
Index; LDB: 125I-Low-dose-rate brachytherapy; EBRT: external beam radiotherapy. 
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scores decreased after transient improvement in the late
observation period in the combination therapy group (18).
The transient recurrence of urinary symptoms after an
asymptomatic period is referred to as a “urinary symptom
flare” and is a late complication of LDB (25). In this study,
the total IPSS showed a similar trend in all patients, but
there was no significant difference between the
monotherapy and EBRT combination groups. Multiple
factors such as concomitant EBRT, age, IPSS, erectile
dysfunction, and biologically effective dose have been
associated with urinary symptom flare (26-28), and this
may explain our results.

For the IPSS voiding score and storage score, the storage
score returned more slowly than did the voiding score,
consistent with previous reports (29-30). In this study, the
SF-8 MCS showed an upward trend with no significant
decrease in the early posttreatment period. In addition, the
SF-8 MCS was higher than the national standard score at all
measurement points. Koga et al. conducted a large
prospective HRQOL study using the SF-8 and EPIC, and
they showed a similar trend of MCS (11). This has been
explained as a phenomenon called benefit finding or
posttraumatic growth (31). In this study, we examined factors
associated with the clinically significant increases in MCS
in multivariate analysis, but only the baseline MCS score
was identified. Many factors were related to MCS; thus, it
may have been difficult to identify factors associated with
clinically significant changes in MCS. 

In this study, the SF-8 PCS decreased early after
implantation, showed the lowest score at 3 months, and
returned to baseline levels at 12 months. Koga et al. reported
a significantly lower PCS at 36 months (11). Roeloffzen et
al. also reported similar results in a 6-year prospective study
(12). However, these reports showed only statistically
significant decreases and not clinically significant decreases.
Punenn et al. conducted a prospective study with a 10-year
observation period and found a clinically significant decrease
in PCS until the initial 2 years, but there were minimal
changes thereafter (13).

Regarding urinary function, Koga et al. reported that
urinary function assessed using EPIC did not return to
baseline until 3 years after implantation (11). Sanda et al.
also reported prolonged urinary obstruction and irritation
symptoms, using EPIC (32). In this study, UCLA-PCI–
assessed urinary function returned to baseline at 48 months.
These differences may be influenced by the characteristics
of the questionnaires. UCLA-PCI focuses primarily on
urinary incontinence rather than obstructive or irritation
symptoms, whereas EPIC is a comprehensive assessment
that includes obstructive and irritating symptoms. Despite
these limitations, considering the IPSS, the result of the
UCLA-PCI was considered relatively well representative of
urinary function in this study.
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Concerning bowel function, Punenn et al., using UCLA-
PCI and SF-8, also found that bowel function declined
clinically early after implantation and worsened over time
(13). Henderson et al. reported that the addition of EBRT to
LDB was associated with a deteriorated bowel function (14).
Koga et al. reported that bowel function was lower starting
from 1 year in patients treated with combination therapy than
in those treated with LDB alone (11). In this study, the bowel
function in the overall cohort quickly returned to baseline
after an early decline. In addition, there was no significant
difference between the monotherapy and EBRT combination
groups. To examine differences between this study and
previous reports, it is necessary to compare the
characteristics of the EBRT and the dose distribution of
LDB. In this study, all cases of EBRT were treated with
IMRT, which has the benefit of reduced bowel toxicity due
to a narrowed irradiation field.

With respect to sexual function, Ferrer et al. reported that
sexual function did not consistently deteriorate during the 2-
year observation period (33). In contrast, Punenn et al.
reported that there was a clinical decrease in sexual function
for the first 2 years after implantation, but there was no
clinical decrease 5-10 years thereafter. Roeloffzen et al.
reported that although sexual function decreased early after
implantation, it was relatively stable until up to 6 years from
treatment (12). In this study, sexual function decreased early
after implantation and then temporarily returned to baseline,
although sexual function eventually decreased. Previous
reports have identified age (12, 32), aging (13), higher
baseline sexual function (13), and the addition of hormone
therapy (12, 14) and EBRT (14) as clinical factors associated
with a clinically significant decrease in sexual function after
implantation.

In this study, multivariate analysis to identify predictive
factors of a clinically significant decrease in sexual function
at 24, 36, and 48 months identified a higher prostate V100
and baseline sexual function as predictors. Chasseray et al.
reported that the radiation dose to the penile bulb and the
prostate apex positioned closely to the penile bulb were
associated with erectile dysfunction (34). Prostate V100
represents the percentage of the prostate that receives 100%
of the prescribed dose. Radiation to the prostate, penile bulb,
and other surrounding organs may be associated with
decreased sexual function. 

In this study, the sexual function did not return to baseline
after an early deterioration, but the results that prostate V100
and baseline sexual function were predictive factors may be
beneficial. Because identifying predictors may lead to a
better understanding of the post-LDB course, particularly for
patients with a high-level sexual function at baseline and for
their partners. In addition, Prostate V100, which is usually
assessed at the time of LDB, can be easily applied. To
evaluate the usefulness of prostate V100, future studies

should include the International Index of Erectile Function-
5 (35) and investigation of the distribution in the radiation
field. 

This study has certain limitations. First, this was a single-
centre retrospective study that included a small number of
patients. Second, we used UCLA-PCI to assess disease-
specific HRQOL, but UCLA-PCI cannot assess symptoms
related to urinary irritation, obstruction, and hormone therapy
compared to EPIC. Third, the median observation period was
insufficient. Because PCA patients are projected to have
long-term survival, further research on longitudinal changes
in their HRQOL are needed based on the results of the
present study. Despite these limitations, we believe that our
study is valuable because the findings will be helpful to
better understand the disease course after LDB.

In conclusion, most aspects of the HRQOL of PCA
patients who undergo LDB returned to baseline after the
early transient deterioration. These trends were similar
between the LDB monotherapy and EBRT combination
groups. The MCS showed an upward trend after treatment,
while sexual function showed a downward trend. The
prostate V100 and baseline UCLA-PCI sexual function
scores predicted a clinical sexual deterioration in the late
post-implantation period. These results may provide more
accurate information for patients with preserved sexual
function before treatment and for their partners.
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