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Introduction: We present tri-modality therapy with i-125 brachytherapy for high-risk

prostate cancer after holmium laser enucleation of the prostate.

Case presentation: A 75-year-old man had visited our hospital with complaints of

dysuria. Holmium laser enucleation of the prostate was performed for benign prostatic

hyperplasia. The resected histopathological prostate tissue showed malignancy (Gleason

score: 3 + 3 = 6). Two years thereafter, Gleason score progressed (4 + 5 = 9)

concomitantly with increased prostate-specific antigen levels. Therefore, tri-modality

therapy, including brachytherapy, was applied. Combined androgen blockade therapy

was conducted over a 9-month period. One month after brachytherapy, external beam

radiation was performed.

Conclusion: Brachytherapy following transurethral prostate surgery is relatively

contraindicated because of increased adverse urethral event frequency and seed

placement difficulties. A tri-modality therapy, including brachytherapy, was implemented

without any major problems in this patient with high-risk prostate cancer after holmium

laser enucleation of the prostate, following which he had a favorable prognosis without

recurrence for 6 years.
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Keynote message

Tri-modality therapy, including brachytherapy post-holmium laser enucleation, was safe with
no recurrence of high-risk prostate cancer. Tri-modality therapy, including brachytherapy, is
effective for high-risk cases. Successful tri-modality therapy requires improved radiation seed
placement skills and close coordination with radiologists.

Background

Prostate cancer treatments include surgery, radiation therapy, and hormone therapy. BT,
IMRT, and particle beam therapy are also widely used. Permanent insertion of I-125 seeds is
the standard treatment, with a biochemical non-recurrence rate comparable to that of sur-
gery.1,2 Although initially used in low-risk cases, external beam radiation can be combined
with hormone therapy for better therapeutic effects in intermediate- and high-risk cases.3–6

We present a trimodal therapeutic approach, including BT for high-risk prostate cancer fol-
lowing HoLEP, which is often contraindicated given source placement difficulty and require-
ment of postoperative urethral dose.

Case presentation

Patient: A 75-year-old man

Chief complaint: Dysuria with benign prostate hyperplasia (prostate weight: 177 cc).
Medical history: Cerebral infarction in 2005; on anticoagulants since.
Family history: None.
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Investigations

Magnetic resonance imaging (MRI) before permanent BT
revealed cavities due to prostatic urethral HoLEP adenoma
enucleation (Fig. 1a,b).

Differential diagnosis

The patient’s PSA level was 13.7 ng/mL in 2011. Transrectal
prostate needle biopsy revealed no malignancies. The enucle-
ated tissue weighed 86 g. Pathology revealed prostate adeno-
carcinoma (Gleason score: 3 + 3 = 6 and cT1aN0M0). The
PSA level decreased postoperatively (1.960 ng/mL). In 2013,
the PSA level was elevated again (4.730 ng/mL). Repeat
prostate needle biopsy revealed histological progression
(Gleason score: 4 + 5 = 9) (Fig. 2a,b). Pretreatment MRI
showed no significant findings, and the patient was diagnosed
with cT1cN0M0 prostate cancer.

Treatment

HoLEP was performed for BPH in 2011. Following a
histopathological diagnosis of malignancy, we implemented
our tri-modality therapy protocol, including BT (Table 1).

CAB therapy with bicalutamide and goserelin was initiated
in 2014, and BT (prescribed dose: 110 Gy) was performed
later. Dose distribution for preoperative planning ultrasound
is depicted in Figure S1. Although difficult because of post-
HoLEP cavity formation, 67 seeds were placed during BT
without complications. The urethral catheter was removed on

the first posttreatment day. Three base side seeds were lost
during spontaneous urination. The immediate DVH and 1-
month DVH are described in Table 2. As the base side dose
was slightly insufficient, the prostate dose distribution was
graded using IMRT. A total dose of 50.4 Gy was adminis-
tered by adding 5.4 Gy to the 45-Gy protocol dose. CAB
was continued for 5 months after a 4-month BT course,
including pretreatment therapy.

Outcome and follow-up

No recurrence was observed 6 years after BT. a1-blockers
were suspended for 2 months after BT with a favorable prog-
nosis, and no obvious adverse events (including urinary dis-
orders) were noted.

Discussion

BT-based approaches, including external beam radiation ther-
apy, provide superior long-term oncologic and functional out-
comes for intermediate- and high-risk prostate cancers.4

Several studies have found that the trimodal approach is a
treatment option in high-risk cases.3,5,6 We developed a BT
protocol (Table 1) based on a previous study7 and adminis-
tered tri-modality therapy, including BT, for high-risk pros-
tate cancer.

In HoLEP, the intraprostatic gland is enucleated using a
holmium laser. It can be performed safely even for relatively
severe BPH.8 Radical prostatectomy, especially robot-assisted
radical prostatectomy, is one of the treatment options in cases

(a) (b)

Fig. 1 Magnetic resonance imaging prior to the

start of brachytherapy––horizontal (a) and sagittal

(b) views.

(a) (b)

Fig. 2 Pathological findings of holmium laser

enucleation of the prostate (a) and the second

prostate biopsy (b).
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with transurethral surgery. However, these cases have some
technical difficulties.8–11 The American Brachytherapy Soci-
ety has also indicated BT as a contraindication owing to tech-
nical difficulties of seed placement.

Our patient had two risks factors: high-risk prostate cancer
and a history of HoLEP. Furthermore, he was being adminis-
tered oral anticoagulants for a cerebral infarction history. The
urethra and rectum were difficult to avoid with IMRT
monotherapy or particle beam therapy because the prostatic
urethral cavity was large. Increased urethral and rectal doses
could have caused bleeding from late complications such as
urethritis and proctitis. This patient also had high-risk pros-
tate cancer, with a volume > 10 mm (rectal side) and >5 mm
(lateral lobe) observed on MRI. Therefore, tri-modality ther-
apy centered on BT was administered, with the possibility of
reducing the urethral and rectal doses. Seed placement was
difficult because they had to be placed >5 mm from the rec-
tum after considering the urethral and rectal doses placed
directly under or on the prostate capsule.

Prostate cancer of the marginal area occurs in 70% of
cases12; therefore, the marginal placement method is per-
formed from the initiation of BT to avoid adverse urethral
events. In this case, the bladder neck-prostate boundary was
unclear on ultrasound, and the prostate margin was unclear.
Nonetheless, BT was performed without major problems.

However, three seeds were lost on the second postoperative
day. Although the reduction in the post-plan DVH dose after
1 month was unclear (Table 2), we consulted a radiologist
considering a decrease in the base side dose.

Subsequently, the prostate dose distribution was graded
with IMRT, and a total dose of 50.4 Gy was administered by
adding 5.4 Gy to a 45-Gy protocol dose. Doses can be
administered locally in combination with IMRT. Furthermore,
as this approach was initiated after HoLEP, complications
due to physical obstructions unique to BT were not encoun-
tered (e.g., dysuria). The patient had a favorable outcome and
did not require pharmacological therapy such as a1-blockers.

Post-plan DVH showed that the UD30 and RV100
increased relative to DVH immediately postoperatively.
Because HoLEP causes intraprostatic gland hollowing, the
prostate contour can be deformed when the urethral catheter
is placed, and compression is applied to the rectal side (i.e.,
during surgery) as opposed to when no urethral catheter or
rectal side-compression is applied (i.e., post-plan). Addition-
ally, the positional relationship between the urethra and rec-
tum, including the contour, could change because of prostate
edema immediately after radiation source placement com-
pared to 1 month later (i.e., post-plan). Considering both pos-
sibilities, BT allowed a significant reduction in the urethral
and rectal doses compared to IMRT monotherapy and particle
beam therapy, making this development very important for
patients on anticoagulants.

Careful cooperation with radiologists during surgery, pre-plan,
and post-plan, combined with improved technical radiation
source placement skills, is required to safely administer BT to
patients with prostate cancer after transurethral prostate surgery.
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Table 1 Brachytherapy protocol at our hospital

Criteria Treatment

Low risk PSA <10 ng/mL and

GS = 6 and ≦cT2a

Brachytherapy

145 Gy

Intermediate

risk

PSA 10–20 ng/mL or

GS = 7 or cT2b

Brachytherapy

110 Gy

External irradiation

45 Gy

Only one of these factors

(PSA 10–20 ng/mL, GS,

clinical stage)

or GS = 3 + 4 + positive

core <33%

Brachytherapy

145 Gy

High risk PSA >20 ng/mL or GS ≧8

or cT2c

Brachytherapy

110 Gy

External irradiation

45 Gy

Hormone therapy

9 months

Abbreviations: PSA: prostate-specific antigen, GS: Gleason score.

Table 2 Dose–volume histogram immediately after treatment and at

1 month

Dose information

Immediately after

treatment At 1 month

Total volume 26.25 cc 26.01 cc

Prostate V100% 20.10 cc [95.37%] 24.32 cc [93.50%]

D90% 121.17 Gy [110.15%] 124.95 Gy [113.59%]

Urethra D30% 87.11 Gy [79.19%] 138.03 Gy [125.48%]

Rectum V100% 0.00 cc [0.00%] 0.65 cc [3.11%]
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Supporting information

Additional Supporting Information may be found in the
online version of this article at the publisher’s web-site:

Figure S1. Dose distribution for planning ultrasound study.

Editorial Comments

Editorial Comment to Tri-modality therapy with i-125 brachytherapy, external beam
radiation therapy, and short-term hormone therapy for high-risk prostate cancer after
holmium laser enucleation of the prostate

The authors described a patient with a history of holmium
laser enucleation of the prostate (HoLEP) who underwent
low-dose-rate (LDR) brachytherapy combined with external
beam radiation therapy (EBRT) and hormone therapy for
high-risk prostate cancer (PC).1

The transurethral resection (TUR) defect was listed as a
relative contraindication for brachytherapy because of increas-
ing technical difficulties of implantation.2 Recently, some
studies have reported the clinical outcomes of the LDR
brachytherapy for patients with PC with TUR history. A sin-
gle-arm prospective study showed favorable oncological out-
comes and acceptable urinary toxicity in patients with low to
intermediate-risk PC.3 In contrast, a higher frequency of uri-
nary toxicities was observed in patients with TUR history

compared with those without it.4,5 Additionally, the presence
of a rim of the prostate tissue of at least 1 cm around the ure-
thral defect at the posterolateral side was one of the inclusion
criteria for seed implantation.3

These reports suggested that LDR brachytherapy is a treat-
ment option even in patients with PC with TUR history if the
rim of the prostate tissue remained sufficient for seed implan-
tation; however, the risk of complications is higher than that
in patients without TUR history.

In the present case, brachytherapy was performed after
HoLEP.1 The enucleation including HoLEP appears to form
larger defects and thinner prostatic rim than conventional
TUR. Accordingly, advanced techniques of seed implantation
may be required in these cases.

Interestingly, trimodal therapy was performed in the patient
had HoLEP history because of high-risk PC; 6 years of sur-
vival time was observed without recurrence and complication.1

LDR brachytherapy combined with EBRT caused increase of
the urinary complications compared with brachytherapy
alone.5

This is an open access article under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs License,
which permits use and distribution in any medium, provided
the original work is properly cited, the use is non-commercial
and no modifications or adaptations are made.
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