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Single Infusion of Zoledronic Acid to
Prevent Androgen Deprivation
Therapy-induced Bone Loss in Men
With Hormone-naive Prostate
Carcinoma

Takefumi Satoh, MD'; Masaki Kimura, MD'; Kazumasa Matsumoto, MD'; Ken-ichi Tabata, MD';
Hiroshi Okusa, MD'; Hideharu Bessho, MD'; Masatsugu lwamura, MD"; Hiromichi Ishivama, MD?;
Kazushige Hayakawa, MD?; and Shiro Baba, MD'

BACKGROUND: Androgen-deprivation therapy (ADT) decreases bone minera!l density (BMD) and increases
fracture risk in patients with prostate carcinoma. The authors investigated the effectiveness of a single infu-
sion of zoledronic acid initiated subsequent to ADT on BMD with hormone-naive prostate carcinoma.
METHODS: Forty men received either a single infusion of zoledronic acid (4 mg intravenously on Day 1) or
no infusion during ADT. BMD of the proximal femur and posteroanterior lumbar spine was measured by
dual-energy x-ray absorptiometry and urinary N-telopeptide (u-NTx) at 6 and 12 months. RESULTS: At
baseline, the overall BMDs demonstrated no significant difference in lumbar spine and hip regions. At
6months, mean (&standard error) BMD of the postercanterior lumbar spine decreased 4.6% + 1.0% in
control patients and increased 5.1% + 1.2% in patients receiving zoledronic acid, a significant difference
(P =.0002). At 12 months, the change in BMD between the 2 groups was statistically significantly different
at the lumbar region (P = .0004), indicating that zoledronate preserved BMD. For u-NTx, bone turnover
was statistically significantly decreased in the zoledronate group compared with controls at 6 months (P <
.0001), but returned to pretreatment levels at 12 months in the zoledronate group. CONCLUSIONS: Bone
loss begins at 6 months with ADT. A single infusion of zoledronic acid in patients receiving ADT reduces
bone mineral loss and maintains BMD at least at 12 months during ADT. Further study is needed to deter-
mine the best dosing schedule to prevent ADT-induced bone loss in men with hormone-naive prostate car-
cinoma. Cancer 2009;115:3468-74. © 2009 American Cancer Society.
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Current data from the Prostate Strategic Urologic Research Endeavor (CaPSURE) and Surveillance,
Epidemiology, and End Results~-Medicare database of the United States have demonstrated an increase in
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recent years in the proportion of patients with localized
and advanced prostate carcinoma for whom androgen-de-
privation therapy (ADT) is being selected. 2 Data on the
current treatment of prostate cancer in Japan indicate that
ADT is chosen to treat localized/advanced prostate cancer
in an extremely high proportion of cases.”

Testosterone is the primary male hormone and is
important in establishing and maintaining the typical
male characteristics. Possible adverse effects (AEs) of
ADT, in the form of gonadotropin-releasing hormone
(GnRH) agonists, are generally related to changing levels
of hormones, such as hot flushes, loss of muscle mass,
erectile dysfunction, fatigue, anemia, and osteoporosis.

The results of several prospective studies show that a
rapid loss of bone mineral density (BMD) occurs within
the first 6 to 12 months of ADT.*® The risk of skeletal
fracture associated with ADT was recentdy reported,(‘ and
it is important to note that a skeletal fracture in a patient
with prostate carcinoma is an independent and adverse
predictor of survival.” Recent studies have shown that
bisphosphonates, such as alendronate, pamidronate,
risedronate, and zoledronic acid, will maintain the

412
However, the

increased BMD in patients on ADT.
durable or long-term efficacy of zoledronic acid is still
unknown.

We investigated the effectiveness of a single infusion
of zoledronic acid initiated subsequent to ADT on BMD
and biochemical markers of bone turnover in patients
with hormone-naive prostate carcinoma. The main focus
of this study was to evaluate the near-term effectiveness of
a single infusion of zoledronic acid during the 12 months

after ADT.

MATERIALS AND METHODS

Patients

Study participants were recruited at Kitasato University
Hospital between September 2006 and March 2007, All
patients had prostate adenocarcinoma with bone metasta-
sis and did not receive any hormonal therapy (hormone
naive) previously. Treatment with GnRH agonist was ini-
tiated ar study entry in all patients. Men with merabolic
bone disease, history of treatment for osteoporosis, a se-
rum calcium level <8.4 mg/dL or >10.6 mg/dL, or a se-
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rum creatinine concentration >1.5 mg/dL were also
excluded. At the screening visit, BMD of the posteroante-
rior lumbar spine and proximal femur was determined by
dual-energy x-ray absorptiometry (DXA). T score was cal-
culated from a Japanese male reference darabase.'”
Patients with T score of —2.5 or less were excluded.

Study Design

This study was a randomized, prospective controlled pilot
study over 12 months. Eligible patients were simply
randomized by random numbers that are readily gener-
ated by computer software (Excel version 2003; Micro-
soft, Redmond, Wash). Forty eligible patients were
randomly assigned to receive either zoledronic acid at a
dose of 4 mg (Zomera; Novartis Pharmaceuticals Ine,
Basel, Switzerland) intravenously on Day 1 only (n = 20)
or no treatment (n = 20). The patients received zole-
dronic acid simultaneously with the initiation of ADT.
Patients were evaluated at baseline and at 6 months and
12 months. Serum samples were obtained at each visitand
stored at —80°C. BMD was measured by DXA at base-
line, 6 months, and 12 months. All patients provided
written informed consent.

Safety Assessment

The AEs were monitored every 3 months. Physical exami-
nations and serum creatinine/calcium levels were moni-
tored every 3 months. AEs were scored using the National
Cancer Institute Common Terminology Criteria for

Adverse Events, version 3.0 (NCI-CTCAE v.3.0).

Study Endpoints

BMD of the posteroanterior lumbar spine and proximal
femur was determined by DXA using a Hologic QDR
4500A/SL densitometer (Hologic Inc, Waltham, Mass) in
all patients. The DXA device was standardized and cali-
brated using the Anthropomorphic Spine Phantom
(Hologic Inc). In vivo precision assessment was performed
according to the International Society for Clinical Densi-
tometry recommendation, " By determining precision
error (0.012 g/cmz) and least significant change (0.034 g/
cm® at 95% confidence interval [95% CIJ), it was
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Table 1. Clinical Characteristics of the Patients

Characteristics

Mean No.

Patients treated 20
Age, v {range) 70.5 (53-81)
Serum testosterone, ng/mL 4.08
Body mass index, kg/m? 23.7
Urinary NTx, nmo! BCE/nmol Cr 44.6
Bone mineral density, g/cm?

Posteroanterior lumbar spine 1.026

Total hip 0.856

Femoral neck 0.726
T score

Posteroanterior lumbar spine -0.23

Total hip -0.66

Femoral neck -1.06

Zoledronic Acid Group

Control Group P

SD Mean No. SD

20

70 {60-82) NS
0.85 4.12 0.63 NS
2.23 22.3 2.8 NS
35.6 33.2 _ 14.2 NS
0.23 0.936 0.183 NS
0.138 0.859 0.174 NS
0.13 0.719 0.148 NS
1.42 ~0.41 1.19 NS
1.1 -0.39 1.30 NS
1.00 —1.14 1.17 NS

SD indicates standard deviation; NS, not significant; NTx, N-telopeptide; BGE, bone collagen equivalents; Cr, creatinine.

confirmed that sufficiently precise assessment was done in
our hospital. Serum concentrations of testosterone (SRL
Inc., Tokyo, Japan) were measured by radioimmunoas-
says. Urine concentrations of N-telopeptide (NTx; SRL

Inc.) were measured by enzyme immunoassays.

Statistical Analysis

The primary study endpoint was the percentage change in
the BMD of the posteroanterior lumbar spine from base-
line to Months 6 and 12. Statistical analyses were per-
formed using SPSS statistical software (version 13.0;
SPSS Japan Inc., Tokyo, Japan). Values are reported as
means =+ standard error [SE] unless otherwise specified.
All P values were 2-sided, and P < .05 was considered
statistically significant.

RESULTS

Forty eligible patients were randomly assigned to receive ei-
ther zoledronic acid (n = 20) or no drug treaunent (n =
20). Table 1 lists the baseline characteristics of patients in
both groups. All patients were hormone naive and received
treatment with a GnRH agonist after study entry.

The mean percentage changes in BMD of the post-
eroanterior lumbar spine, the total hip, and the femoral
neck differed significantly between groups (Fig. 1). At
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6 months, the mean (£SE) BMD of the posteroanterior
lumbar spine decreased 4.6% £ 1.0% from baseline in
control men and increased 5.1% == 1.2% from baseline in
men given zoledronic acid (P = .0002). At 12 months,
the mean (£SE) BMD of the posteroanterior lumbar
spine decreased 8.2% =+ 1.8% from baseline in the control
men and increased 3.5% =% 0.8% from baseline in the
men receiving zoledronic acid (P = .0004). The between-
group differences in percent change from baseline to
6 months and to 12 months were 9.7% (95% CI, 7.0%-
12.4%) and 11.7% (95% CI, 9.6%-13.4%), respectively.

At 6 months, the mean (:SE) BMD of the total hip
decreased 2.2% =+ 0.5% from baseline in the controls and
increased 1.1% = 0.7% from baseline in the treatment
group {£=.0025). Ar 12 months, the mean (:ESE) BMD
of the total hip decreased 4.6% = 1.0% from baseline in
controls and increased 1.1% % 0.6% from baseline in
those given zoledronic acid (P = .0008). The between-
group differences in percent change from baseline to
6 months and to 12 months were 3.3% (95% CI, 2.2%-
4.4%) and 5.7% (95% CI, 4.6%-6.9%), respectively.

At 6 months, the mean (£=SE) BMD of the femoral
neck decreased 0.7% = 0.1% from baseline in the controls
and increased 1.8% = 0.8% from baseline in the treatment
group (P = .0063). At 12 months, the mean (z:SE) BMD
of the femoral neck decreased 1.8% = 0.4% from baseline

in controls and increased 5.1% == 1.3% from baseline in
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FIGURE 1. Geometric mean percent changes from baseline
for bone mineral density for the (A) lumbar spine, (B) total
hip, and (C) femoral neck are shown. P values are between-
group comparisons of the percentage change from baseline
tc 12 months after treatment.

those given zoledronic acid (P = .0393). The berween-
group differences in percent change from baseline to
6 months and to 12 months were 2.5% (95% CI, 1.3%-
3.7%) and 6.9%.(95% Cl, 4.6%-9.2%), respectively.

Changes from baseline to 6 months in urine NTx
differed significantly between the groups (Fig. 2). Mean
(£SE) urine NTx increased by 70.3% == 15.7% in control
men and decreased by 9.5% £ 10.8% in the zoledronic
acid group, a statistically significant difference (P <
.0001). At 12 months, the mean (&£SE) urine NTx
increased 63.9% =+ 14.3% from baseline in the control
group and increased 19.7% = 19.3% from baseline in the
zoledronic acid group; these differences did not reach sta-
tistical significance (P =.0703).

AEs related to treatment in each group were never

higher than grade 3 (using NCI-CTCAE v.3.0). Neither
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FIGURE 2. Geometric mean percent changes from baseline
for urine N-telopeptide are shown. P values are.between-
group comparisons of the percentage change from baseline
to 12 months after treatment.

azotemia nor osteonecrosis of the jaw was reported in ei-
ther group.

DISCUSSION

The incidence and mortality of prostate carcinoma is rap-
idly increasing in Japan. In 2000, the Japanese Urological
Association (JUA) launched a system for registering
patients who were newly diagnosed with prostate carci-
noma at institutions authorized by the JUA. The compila-
tion results of 2000 were published and surprisingly
indicated that primary ADT was used in 40% of patients
with Tlc disease and in >50% of patients with T2
disease.”

Conversely, the US National Cancer Institute Physi-
cian Data Query and American Urological Association
guidelines do not recommend hormenal therapy for treat-
ment of localized prostate carcinoma. However, CaP-
SURE surveillance data have demonstrated that in recent
years the use of ADT has increased for patients with all
stages of prostate carcinoma.’ Furthermore, several
randomized controlled trials show an overall survival ben-
efit of neoadjuvant ADT as well as adjuvant ADT, and
this combination treatment has had a large impact.’>"”
Thus, ADT for prostate carcinoma is being adopted and
the number of patients undergoing ADT may increase
worldwide in the future. However, among men surviving
at least 5 years after the diagnosis of prostate carcinoma,
19.4% of those who received ADT had skeletal fractures,
and there was a statistically significant relationship
between the number of doses of GnRH received during
the 12 months after diagnosis and subsequent risk of
fracture.'® In addition, the occurrence of skeletal-
related events (SREs), including fractures, contributes
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significantly to the cost of care for patients with advanced
prostate carcinoma.'” The average total cost of treatment
was €13,051/patient over the 24-month follow-up periad,
which includes an average cost of €6973/patient to treat
SREs. Treatment of SREs more than doubled total treat-
ment costs, and these data suggest that bisphosphonates
can reduce SREs and healthcare costs.

Recent studies have shown that bisphosphonates,
such as alendronate, pamidronate, risedronate, and zole-
dronic acid, will maintain the increased BMD in patients
on ADT.51? Greenspan et al reported the effect of the
oral bisphosphonate alendronate given orally (70 mg)
once weekly on BMD, and markers of bone turnover in
patients with nonmetastatic prostate carcinoma recently
initiating ADT or receiving ADT for >6 months eval-
uated in a prospective, randomized, double-blind, pla-

2

cebo-controlled, partial crossover trial In patients
treated with alendronate, BMD increased over 12 months
by 3.7% (P < .001) at the spine and 1.6% (P = .008) at
the femoral neck. Conversely, patients in the placebo
group had losses of 1.4% (P = .045) at the spine and
0.7% (P = .081) at the femoral neck. At 12 months, the
difference between the 2 groups was 5.1% (P < .001) at
the spine and was 2.3% (P < .001) at the femoral neck.
Intravenous bisphosphonates also increase BMD in
10-12

GnRH agonist—treated men.* To our knowledge,
Smith et al were the first to assess the effect of zoledronic
acid on BMD during ADT for nonmetastatic prostate car-
cinoma.® Patients with prostate carcinoma (no metastases)
who were beginning ADT were randomly assigned to
receive zoledronic acid at a dose of 4 mg or placebo intra-
venously every 3 months for 1 year. The mean BMD in
the lumbar spine increased by 5.6% in patients receiving
zoledronic acid and decreased by 2.2% in those given pla-
cebo (mean difference, 7.8%; P < .001). The mean BMD
of the femoral neck, trochanter, and rotal hip also
increased in the zoledronic acid group and decreased in
the placebo group after 1 year of therapy.

Israeli et al assessed the benefit of zoledronic acid in
patients with pre-existing bone loss. Patients were
randomized to receive zoledronic acid at a dose of 4 mg or
placebo intravenously every 3 months when initiated dur-
ing the first year of ADT in patients with locally advanced
prostate carcinoma,' ' Although all patients receiving zole-
dronic acid in their study experienced increases in lumbar

spine and total hip BMD, patients with low baseline T
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scores (—1 or less and —2 or greater) experienced a greater
magnitude of increase in lumbar spine BMD than
patients with normal baseline T scores (more than —1)
(5.8% vs 4.4%, respectively). A similar difference in the
magnitude of NTx suppression was observed. Zoledronic
acid—treated patients with low baseline T scores experi-
enced greater N'Tx suppression than patients with normal
baseline T scores (—82.7% vs —58.4%, respectively).
These results suggest that patients with pre-existing bone
loss may experience a greater benefit of zoledronic acid
treatment.

In patients with hormone-refractory metastatic
prostate carcinoma, frequent treatment with zoledronic
acid (4 mg every 3 weeks) reportedly decreases the risk of
SREs.”!

Patients with hormone-refractory prostare carci-
noma and a history of bone metastases were randomly
assigned to a double-blind treatment regimen of intrave-
nous zoledronic acid at a dose of 4 mg, zoledronic acid at
a dose of 8 mg (subsequently reduced to 4 mg; 8/4), or
placebo every 3 weeks for 15 months. The median dime o
first SRE (defined as pathologic bone fractures, spinal
cord compression, surgery to bone, radiation therapy to
bone, or a change of antineoplastic therapy to trear bone
pain) was 321 days for patients who received placebo, was
not reached for patients who received zoledronic acid at a
dose of 4 mg (P =.011 vs placebo), and was 363 days for
those who received zoledronic acid at a dose of 8/4 mg (7

= 491 vs placebo). Given the results of this study, zole-
dronic acid (4 mg every 3-4 weeks) was approved to treat
patients with hormone-refractory prostate carcinoma
metastatic to bone, and this treatment remains the only
known effective schedule to prevent SRE complications in
patients with metastatic prostate carcinoma.

The results of the current study demonstrate that a
single infusion of zoledronic acid within the first
12 months of ADT prevents bone loss and increases
BMD in men with hormone-naive prostate carcinoma.
Compared with the control group, zoledronic acid signifi-
cantly increased lumbar spine and femoral neck BMD by
11.7% and 5.7%, respectively (P = .0004 and P = .0008,
respectively). A single infusion of zoledronic acid can pro-
vide a durable effect for the hormone-naive patient for at
least 12 months after ADT. When initiating ADT for
hormone-naive patients with prostate carcinoma, the si-

multaneous use of a single infusion of zoledronic acid
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might have not only bone health but also compliance
advantages for ADT-induced osteoporosis, because the
most significant BMD loss occurs within 12 months after
ADT therapy in these men.

The findings of the current study demonstrated that
urinary NTx returned to the pretreatment levels at the 12-
month follow-up in the zoledronate group. If the changes
in the urinary N'Tx levels indicate BMD loss in advance,
an annual infusion of zoledronate might be a lower dosage
in this patient population, and an infusion every 6 months
will be favorable to maintain urinary NTx levels.

Our results are consistent with the results of previ-

1912 3lthough we evaluated only

ously published studies,
hormone-naive patients (using zoledronic acid with si-
multaneous ADT) and consistent timing of follow-up of
BMD every 6 months. However, these results do nort jus-
tify less frequent administration of zoledronic acid to pre-
vent SREs in patients with hormone-naive prostare
carcinoma, because the study was powered to demonstrate
a significant change in BMD, but was not powered to
assess the impact on the risk of SREs.

The prognosis of primary ADT performed in
patients with prostate carcinoma is quite good, and 50%
of patients were alive after primary ADT at 10-year fol-
low-up in a Japanese population.?’ Thus, we must take
care of not only cancer control but also the patient’s bane
health based on a probably long life span for these men.

Conclusions

A single infusion of zoledronic acid increased BMD and
decreased urine NTx levels in hormone-naive patients
with prostate carcinoma. These effects were durable
within 12 months after the initiation of ADT. However,
levels art

urinary NTx returned

12 months, and further study is needed to clarify the opti-

to pretreatment

mal regimen of therapy, as well as its long-term efficacy.
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Alternative approach in the treatment of adrenal metastasis with
a real-time tracking radiotherapy in patients with hormone
refractory prostate cancer

Ataru Sazawa,' Nobuo Shinohara,' Toru Harabayashi,' Takashige Abe,' Hiroki Shirato” and Katsuya Nonomura'

'Department of Renal and Genitourinary Surgery, and *Department of Radiology, Graduate School of Medicine, Hokkaido University, Sapporo, Hokkaido, Japan

Absiract: Patients with an adrenal tumor usually undergo laparoscopic adrenalectomy. However, an alternative treatment approach might be
needed in some patients with adrenal metastasis from malignancy or with severe complications. Real-time tracking radiotherapy (RTRT) with a
gold marker is considered one of the feasible treatment options because this system can reduce the adverse effects of organ moverment such
as that in the adrenal gland or kidney. A 64-year-old patient with hormone refractory prostate cancer presented with clinically isolated adrenal
metastasis. The patient underwent RTRT treatrment with an implanted gold marker in the right adrenal metastasis. There were no adverse events.
Although disease progression with elevated prostate-specific antigen occurred 8 months later, there was no further growth of the right adrenal
metastasis before he died. From our experience, RTRT with an implanted gold marker might be feasible for the treatment of isolated adrenal

metastasis from malignancies including prostate cancer.

Key words:  adrenal metastasis, prostate cancer, real-time tracking radiotherapy system.

introduction

Although laparoscopic adrenalectomy has become the standard
approach for the treatment of benign adrenal tumors, management of
adrenal metastases from malignancy remains controversial. Recently, a
real-time tracking radiotherapy (RTRT) system has been developed to
treat malignancies originating from moving organs such as the lung or
prostate. In the present report, we describe the first patient who under-
went RTRT with an implanted gold marker to treat an isolated adrenal
metastasis of hormone refractory prostate cancer.

Case report

A 60-year-old patient with a brain tumor and multiple lung tumors was
referred to our hospital in June 2001. The patient had previously under-
gone an open adrenalectomy for a left adrenal tumor with primary
aldosteronism in 1991. At admission, the serum prostate-specific
antigen (PSA) value was 98.6 ng/mL (0-4 ng/mL) and the patient was
suspected to have multiple metastases that originated from prostate
cancer. Pathological evaluation of transrectal prostate biopsy demon-
strated adenocarcinoma, Gleason score 4 +4. The patient had no
metastases to the bone or lymph node. The patient received
gonadotropin-releasing hormone and underwent surgical resection of
the brain tumor. Although the disease status had been well controlled
with hormonal treatment for 28 months, a computed tomography (CT)
scan of the abdomen revealed a tumor in the right adrenal gland in
Ociober 2003. The serum PSA value was elevated to 45.8 ng/mL, even
though the patient received sufficient antiandrogen therapy with
maximal androgen blockade at that time. We therefore diagnosed that
the right adrenal mass might be a metastasis from hormone refractory
prostate cancer. The patient received salvage hormonal therapy with
glucocorticoid in addition to maximal androgen blockade. Although the
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serum PSA value was transiently decreased by salvage hormonal
therapy, the serum PSA value was again increased to 324.3 ng/mL in
August 2005. An abdominal CT showed the enlargement of the right
adrenal mass (67 X 33 mm). The patient had no signs of metastases to
other organs including the brain, lung, bone and lymph nodes at that
time. Based on these findings, we supposed that local treatment with
systemic hormonal therapy would be needed and that RTRT with a gold
marker to this lesion might be appropriate because this approach is
considered less invasive than laparoscopic adrenalectomy in this
disease status. We thoroughly informed the patient and family regard-
ing this treatment approach and written informed consent was obtained.
As the first step, a radiopaque gold marker, 2.0 mm in diameter, was
inserted in the adrenal mass under CT guidance. Then, a dose 0f 48 Gy
(6 Gy x 8 fraction) was irradiated to the right adrenal mass using the
RTRT system. This system consisted of four sets of diagnostic X-ray
imaging equipment, image processor units, a trigger control unit, and a
dual-photon conventional linear accelerator with multileaf collimators.
The linac was gated to irradiate the tumor only when the internal
marker was located within the region of the planned coordinates rela-
tive to the isocenter (Fig, 1). There were no adverse events during
radiotherapy. After 6 months, the serum PSA value gradually declined
to 674 ng/mL and the right adrenal mass was also reduced to
42 x 21 mm in size. Although disease progression with PSA elevation
occurred 8 months later, the tumor of the right adrenal gland did not
show any signs of growth before the patient died of bone metastasis in
February 2007 (Figs 2,3).

&Y

Discussion

an

¢

We report a patient who showed good control of adrenal metastasis
from hormone refractory prostate cancer using RTRT with an
implanted gold marker. In general, laparoscopic adrenalectomy is a
feasible treatment approach for an adrenal tumor because of its mini-
mally invasive quality. However, this application against isolated
adrenal metastases from malignancy remains controversial. Moinzadeh
and Gill' reported 31 patients who underwent 33 laparoscopic resec-
tions for adrenal malignancy including 26 metastatic lesions. Although
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Fig. 1 Schema of the real-time tracking radio-
therapy system. A radiopaqgue gold marker is
inserted into the target organ. a) Radiotherapy
is done only when the position of the marker
is within the planned area. b) Radiotherapy is

/ Other organ

not done.
# Size of adrenal tumor
size
5 RTRT {48Gy/8i) = PSA
{er)
Bone metastasis
LH-RH A l PSA
40 T ihydrocortisone (ng/mi)
<4600
30 F 1500
Fig. 2 Serum prostate-specific antigen (PSA) 20 | 1400
value and the size of the adrenal tumor after / 4300
real-time tracking radiotherapy (RTRT) with / 900
an implanted gold marker. Adrenal size was Wr = @ / )
calculated using computed tomography and . /,» = e . 1100
the equation: tumor size = largest diameter . I}
x smallest  diameter x smallest diameter 10 10 3 10 12 2 4 6 g {Month)
x1/2 {mm3. LH-RH A, luteinizing hormone-
releasing hormone agonist. 2003 2004 2005 2006 year)

August 2005 April 2006 October 2006

Fig. 3 Reduction of adrenal mass demonstrated by computed tomography.

there was no surgical mortality, severe complications occurred in four . Thus, we considered the application of radiation to isolated adrenal
patients (13%) and local recurrence was noted in seven patients (23%). metastasis because hormone refractory prostate cancer is considered
Furthermore, Brunt® showed that the overall conversion rate was 8.7% relatively radio-sensitive. However, radiotherapy to the adrenal gland is
in patients undergoing laparoscopic resection of adrenal metastases. not common. Administering radiation to this organ is considered dif-
Although laparoscopic adrenalectomy was, at first, considered one of ficult and complicated because it is a moving organ surrounded by
the treatment options for isolated adrenal metastasis, we judged that radio-sensitive organs including the duodenum, and the small and large
this treatment approach was not feasible because of the evidence pre- intestines. Recently, a novel technique of radiotherapy, RTRT with an
sented above as well as the patient’s preference to avoid such surgery. implanted gold marker, has been developed and physical aspects of this
€ 2008 The Japanese Urological Association 411

107



ASAZAWA LT U

system have been described in detail previously’ Prostate, lung and 2 Brunt LM. Minimal access adrenal surgery. Swy. Endosc. 2006; 20:
bladder cancers have been treated with the RTRT system for better 351-61.
3 Shimizu S, Shirato H, Kitamura K ef a/. Use of an implanted marker and

targeting (Fig. 1).** In the case of a prostate cancer patient, this system
is applied with intensity-modulated radiation therapy to reduce the
morbidity.® Based on this evidence, this technique was applied to treat
adrenal metastasis of hormone refractory prostate cancer in the present

real-time tracking of the marker for the positioning of prostate and
bladder cancers. Int. J Radiat. Oncol. Biol. Phys. 2000; 48: 1591-7.

4 Kitamura K, Shirato H, Shimizu S ef al. Registration accuracy and
possible migration of internal fiducial gold marker implanted in prostate

case. Adverse events such as diarrhea, intestinal perforation, and bleed- and liver treated with real-time tumor-tracking radiation therapy (RTRT).

ing around the adrenal gland were not observed. The size of the tumor Radiother: Oncol. 2002; 62: 275-81.

gradually decreased over an 18-month period. 5 Hashimoto T, Shirato H, Kato M ef al. Real-time monitoring of a
‘Whether treatment of clinically isolated adrenal metastasis alters the digestive tract marker to reduce adverse effects of moving organs at risk

natural history of stage IV disease remains controversial.” Sarela ef al. (OAR) in radiotherapy for thoracic and abdominal tumors. Int. J. Radiat.

reported that the overall estimated actuarial survival at 5 years after Oncol. Biol. Phys. 2005; 61: 1559-64.

6 Kitamura K, Shirato H, Shinohara N ef al. Reduction in acute morbidity
using hypofractionated intensity-modulated radiation therapy assisted
with a fluoroscopic real-time tumor-tracking system for prostate cancer:
Preliminary results of a phase /I study. Cancer J. 2003; 9: 268-76.

adrenalectomy for metastasis was 29% with a median survival of
28 months and it should be offered to patients with favorable tumor
biology.* Mercier ef al.reported that adrenalectomy can provide long-

ival i i ith isol 2 | met i - ] .
tem}lsurlrllval m patlejl;s Wklx h 1sodz?ted ad.rena. n:ie astasis fron; n;)ln 7 Kim SH, Brennan MF, Russo P, Burt ME, Coit DG. The role of surgery
small cell ung cancer. urt er stu 168 are require t(') conﬁm‘lw et 1er in the treatment of clinically isolated adrenal metastasis. Cancer 1998;
our strategy can contribute to improving the prognosis of patients with 82: 389-94.
metastatic adrenal malignancy. 8 Sarela Al, Murphy I, Coit DG, Conlon KCP, Metastasis to the adrenal
In conclusion, RTRT with an implanted gold marker for adrenal gland: The emerging role of laparoscopic surgery. Ann. Surg. Oncol.

metastasis from hormone refractory prostatic cancer was safe and fea- 2003; 10: 1191-6.

sible. This radiation system offers an alternative treatment option for Mercier O, Fadel E, de Perrot M et al. Surgical treatment of solitary

adrenal malignancy. adrenal metastasis from non-small cell lung cancer. .J. Thorac.
Cardiovasc. Surg. 2005; 130: 136-40.
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Objective: The health-related quality of life (HRQOL) after treatment of prostate cancer is
examined using a new HRQOL tool. HRQOL, based on the expanded prostate cancer index
composite (EPIC) and SF-8 questionnaires, was prospectively compared after either a radical
retropubic prostatectomy (RRP) or a permanent prostate brachytherapy (PPB) at a single
institute.

Methods: Between October 2005 and June 2007, 96 patients were treated by an RRP and
88 patients were treated by a PPB. A HRQOL survey was completed at baseline, and at 1, 3,
6 and 12 months after treatment, prospectively.

Results: The general HRQOL in the RRP and PPB groups was not different after 3 months.
However, at baseline and 1 month after treatment, the mental component summary was sig-
nificantly better in the PPB group than in the RRP group. Moreover, the disease-specific
HRQOL was worse regarding urinary and sexual functions in the RRP group. Urinary irrita-
tive/obstructive was worse in the PPB group, but urinary incontinence was worse in the RRP
group and had not recovered to baseline after 12 months. The bowel function and bother
were worse in the PPB group than in the RRP group after 3 months. In the RRP group, the
patients with nerve sparing demonstrated the same scores in sexual function as the PPB
group.

Conclusions: This prospective study revealed the differences in the HRQOL after an RRP
and PPB. Disease-specific HRQOL is clarified by using EPIC survey. These results will be
helpful for making treatment decisions.

Key words: quality of life — EPIC — SF-8 — radical retropubic prostatectomy — permanent prostate

brachytherapy

INTRODUCTION

There are many treatment choices for localized prostate
cancer, especially low-risk patients. The treatment outcomes
between radical retropubic prostatectomy (RRP) and radio-
therapy for low-risk localized prostate cancer are the same
by recently published retrospective studies (1,2). Therefore,
the decision of treatment depends on the patient’s or the
oncologist’s preference. However, it is difficult for patients

For reprints and all correspondence: Katsuyoshi Hashine, Department of
Urology, National Hospital Organization Shikoku Cancer Center, 160
Minamiumemoto, Matsuyama 791-0280, Japan. E-mail: khashine@shikoku-

cc.go.jp

to decide which treatment should be selected. In Japan, per-
manent prostate brachytherapy (PPB) was started at 2003
and this treatment is now rapidly expanding (3,4). So
decision of treatment is made more difficult. One consider-
ation in the treatment selection is the quality of life (QOL)
after treatment, and the QOL is a very important factor for
patients. Previously, we reported the QOL comparing RRP
and PPB (5). In our study, the disease-specific QOL in pros-
tatectomy was worse than in brachytherapy, especially the
urinary and sexual functions, although the general
health-related QOL (HRQOL) recovered by 3 months fol-
lowing a prostatectomy. Our reports were used for
UCLA-PCI (6), so disease-specific QOL after PPB was not

«+ The Author (2009). Published by Oxford University Press. All rights reserved.
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explained exactly. Recently, new disease-specific QOL,
expanded prostate cancer index composite (EPIC) (7,8), was
developed to make up for the disadvantage of UCLA-PCL
However, there have so far been very few reports describing
the QOL using EPIC in Japanese subjects, especially in
regard to a prospective study. In this study, we evaluated the
QOL after RRP and PPB using EPIC.

PATIENTS AND METHODS

Between October 2005 and June 2007, RRP was performed
in 114 patients and PPB in 88 patients at our hospital.
The indications for PPB were limited in the patients with low
and intermediate risk. If the prostate-specific antigen (PSA)
level was between 10 and 20 ng/ml or the primary Gleason
pattern was 4 among intermediate risk, additional external
beam radiotherapy (EBRT) was recommended and con-
sidered. Androgen deprivation therapy (ADT) was not used
except for volume reduction. The patients treated with PPB
received 145 Gy to the prostate with an 1-125 seed using a
modified peripheral loading technique via a transrectal ultra-
sound guided transperineal approach (3). Until December
2005, we performed PPB by the pre-planning method and
after January 2006, by the intra-operative planning method.

On the other hand, the indications for RRP were patients
with any risk but aged 75 years or younger. Clinical stage
T3 was also indicated for surgery but the Gleason score and
PSA level were carefully considered and informed to the
patients. The nerve-sparing technique was performed if the
patient wanted to preserve sexual function. The indications
for a nerve-sparing procedure depended on the pre-operative
(number and Gleason score of the positive biopsy cores,
PSA level or patient preference) and intra-operative factors,
prioritizing cancer control. The RRP was performed using
Walsh’s technique by two staff urologists or under their
supervision. ADT was not used for neoadjuvant and adjuvant
settings. The patients who indicated RRP or PPB selected
their own therapy themselves after we informed each
therapy.

We measured the general and disease-specific HRQOL
using two types of instruments. The general HRQOL was
assessed with the Japanese version of Medical Outcome Study
8-Items Short Form Health Survey (SF-8) (9). The SF-8 is
an HRQOL assessment consisting of eight scales and gener-
ates two summary measures, a physical component summary
(PCS) and a mental component summary (MCS). The disease-
specific HRQOL was assessed with the EPIC, a 50-item
questionnaire that quantifies the prostate cancer-specific
HRQOL in eight separate domains (10). In this study, domains
of hormone function and bother were omitted because there
were few patients with ADT and ADT was used for neoadju-
vant setting only. All patients were informed of their cancer
diagnosis before being asked to complete the HRQOL ques-
tionnaires. No interviews were conducted. The questionnaires
were administered at five time points. The baseline survey was
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conducted within 1 week before surgery and PPB. The
follow-up survey was conducted in person at the scheduled
study visits at 1, 3, 6 and 12 months after treatment. This
study was approved by the Institutional Review Board in our
hospital. Written informed consent was obtained from all
patients before the initiation of treatment.

QOL scores were shown as mean scotes with standard devi-
ation. PCS and MCS are calculated by weighting each SF-8
item using the norm-based scoring method. All scales of the
SF-8 above and below 50 were above and below the average
in the general Japanese population. All scores of EP1C were
linearly transformed to a scale of 0 (lowest) to 100 (highest).
Each group comparison was made using the Mann—Whitney
U-test and x? test. Two-tailed P values of <0.05 were con-
sidered statistically significant. SPSS software ver.16.0)
(Tolkyo, Japan) was used for all statistical analyses.

RESULTS

Eight patients in RRP were disagreed for this study. The
surveys were performed for 96 and 88 patients who under-
went RRP and PPB, respectively. The average answer rate of
each survey was 82.1% in RRP and 89.1% in PPB.
Background of each group is shown in Table 1. The median
age of the RRP and PPB groups was 66 and 69 years,
respectively. As for the age, the RRP group was younger
than the PPB group. As for the clinical stage and PSA level,
the PPB group had a lower stage and a lower average PSA
level. In addition, the Gleason score was lower in the PPB
group. ADT was performed in 13 patients from the PPB
group and in 3 patients from the RRP group. All of these
patients discontinued hormone therapy after either RRP or
PPB. Nerve-sparing surgery was performed in 12 patients.
Six patients added EBRT after PPB. After 12 months, five
patients demonstrated recurrence in RRP and no patient in
PPB. The former was PSA failure only (PSA > 0.2 ng/ml)
(Table 1). However, the general and disease-specific QOL
among the patients with recurrence or EBRT were the same
as in patients without the recurrence or EBRT. We therefore
included all cases in this analysis.

The SF-8 scores are listed in Table 2. There is a signifi-
cant difference for the baseline QOL scores in physical func-
tion, role physical, social functioning, role emotional and
mental health among each group. These baseline scores were
worse in the RRP group than in the PPB group. In the RRP
group, the QOL scores at 1 month were worse than the base-
line score in physical functioning, role physical, body pain,
vitality and social functioning. These worse scores recovered
until 3 months except body pain. The score of body pain
recovered at 6 months. The scores of role physical, general
health, role emotional and mental health improved over the
baseline after 6 and 12 months. In the PPB group, the QOL
scores in role physical and social functioning at 1 month
were worse than the baseline score. These scores recovered
until 3 months. The mental health improved above the
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Table 1. Patient characteristics for a radical retropubic prostatectomy and Table 2. SE-8 scores of patients undergoing a radical retropubic
permanent prostate brachytherapy prostatectomy and permanent prostate brachytherapy
RRP PPB P value RRP PPB P value
(RRP vs. PPB)
Number 96 88
Age (years) PE
Median 66 6 0.008 Baseline 4834+ 6.4 503+54 0.040
Range 5179 5394 I-month 44.9 + 6.0% 494 +5.7 <0.001
3-month 491+ 5.5 493+ 5.8 0.670
Clinical stage 6-month 499456 49.7 452 0.455
i 59 64 0.034 12-month 499465 49.8 + 5.6 0.620
T2 31 24
T3 6 0 R
Baseline 46.4 + 8.5 50.1 £6.9 0.002
PSA (ng/ml) {-month 41.5 4 10.2% 48.5 4 6.9% <0.001
Median 90 6.3 <0.001 3-month 483+ 6.6 49.8 463 0.066
Range 1.3-60.3 20-223 6-month 502 + 5.6% 496455 0317
Gleason score 12-momnth 499 4 5.7% 50.1+5.3 0.908
<6 18 41 <0001 pp
7 34 43 Baseline 56.6 + 6.7 543483 0.100
28 “ 4 1-month 501+ 8.2% 528479 0.041
ADT 5 13 0.005 3-month 53.9 + 7.4% 53.8 483 0.832
6-month 555+ 64 55.5+ 6.0 0.904
Nerve sparing 12 - 12-month 554+ 64 569 453 0.164
EBRT e 6 GH
Recurrence at 12 months 5 0 0.037 Baseline 50.6 + 6.2 508 +£4.9 0.883
{-month 488+ 7.3 498+ 54 0.405
lﬁl}%ﬁfﬁ; %gﬁbéfngtg:é?;gzgg?;Jili)gl,i,lll?ilggfl,]e::::dl;:)z,setﬁtfieprivation 3-month S1143.6 496164 0111
therapy; EBRT, external beam radiotherapy. 6-month 520+£5.6 51.1+£5.0 0.248
12-month 5294 5.7% 518+53 0.149
baseline at 12 months. Comparing the RRP and PPB groups,
there were significant differences in all scores except for VI
general health at | month after treatment. These QOL scores Baseline 52.7£6.2 52.6:£ 60 0.731
were better in the PPB group than in the RRP group. The 1-month 499 + 6.9% 523455 0.039
general health was the only same score at 1 month in both 3.month 52.8+ 4.7 52.5+62 0.866
groups. After 3 months, some QOL scores were remained 6-month 5344+ 5.0 $37455 0475
worse in RRP but there were no significant differences at 6 12month 34453 539450 0.535
months between the RRP and PPB groups.
The SF-8 scores for PCS and MCS are sumimnarized in SF
Table 3. The score of PCS in RRP was worse than in PPB at Baseline 459+ 107 S13 466 0.002
1 mogth, but recovered unt.ll 3 months. The baseline d.lffer— Lmonth 415 4 9.1% 475 4 815 <0.001
ence in MCS scores was significantly worse and continued
to 1 month after surgery. It was recovered at 3 months. The 3-month 467388 49717 0.018
MCS score in the high-risk RRP group was poor in compari- 6-month 487482 493 4£7.0% 0.785
son to the low- to intermediate-risk group; however, the 12-month 495179 509+ 65 0.302
difference was not significant.
The results of the EPIC are listed in Table 4. For the base- RE
line score, there was significant difference in urinary inconti- Baseline 45.6+89 50.1+62 0.001
nence, bowel function and sexual bother between the RRP 1-month 43.6 + 10.6 50.0 4+ 5.7 <0.001
and PPB groups. These scores were worse in the RRP group 3-month 8.0+ 7.6 498 + 6.9 0.031

at baseline. At 1 month, the urinary incontinence and sexual
function were more worsen in RRP. However other scores
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RRP PPB fR‘I’;‘I‘,“SS pPE) RRP PPB P value (RRP vs. PPB)
6month 503 4 5.5 190+ 63 - 0.931 Urinary irritative/obstructive
12-month 50.5 + 5.8* 514 4 4.6 0.453 Baseline . 926£116 96678 0.058
B B i-month 86.6 + 13.6% 817 +19.3% 0410
MH 3-month 95.8 + 5.9 874 + 1455  <0.001
Baseline 457 + 7.7 513459 <0.001 6-month 973 + 5.2+ 91.4 +9.3% <0.001
L-month 474177 522453 <0.001 12-month 968+ 6.5 94.5 +9.0 0.205
3-month 51.3 + 6.3% 527+ 5.5 0.141
6-month 51.9 4 5.5% 52.5+ 5.4 0.579 Urinaty incontinence
|2-month $2.9 4 5.0% S4.0 4 4.3% 0.388 Baseline 947+ 118 99.0 + 5.1 0.004
— — l-month  452+309% 934+ 13.6%  <0.001
PF, physical functioning; RP, role physical; BP, body pain; GH, general 3-month 72.9 + 24.2% 96.0 + 9.8% <0.001
ﬁ:iizg, VT, vitality; SF, social functioning; RE, role emotional; MH, mental 6-month 81.2 + 20.8% 032 + 11.9% <0.001
#*P < (.05 (baseline vs. 1-, 3-, 6- and 12-month). 12-month 84.7 + 19.6% 95.3 4+ 12.0% <(.001
Urinary function
i 2
Table 3. Summary scores of SF-8 between radical retropubic prostatectomy Baseline 938+ 102 968+ 12.1 0001
and permanent prostate brachytherapy 1-month 58.4 + 25.6% 85.2 + 17.9% <0.001
3-month 76.8 + 18.2% 91.2 +17.8* <0.001
RRP PrB £ value (RRP vs. PPB) G-month  85.7+152% 930 £9.8* 0.001
PCs-8 12-month 882+ 143% 940 + 11.5* 0.001
Baseline 513 + 6.4 50.7+59 0.576
lmonth 448 +68% 484458 0.001 Urinary bother
3-month 495 + 5.4 492 + 5.7 0.874 Baseline 90.7 + 12.2 94.8 + 8.9 0.096
6-month 50.8 + 5.0 501+ 5.0 0.980 1-month 80.0 £ 15.9* 83.7 + 15.6% 0.108
12-month S04 + 5.4 504+ 5.0 0.943 3-month 92.8 + 8.7 86.5 + 12.8% 0.004
6-month 94.0+ 9.1 88.8 + 12.0% 0.002
MCs-8 12-month 943 + 9.4 932493 0.187
Baseline 442 + 9.1 50.0 4 5.7 <0.001
Lmonth 451480  S02458 <0.001 Bowel function
3-month 48.6 + 7.1% 08+ 5.8 0.067 Baseline 90.4 + 10.8 948 +74 0.009
6-month 50.0 + 5.9 SOL+56 0.808 {-month 85.8 +13.8 85.8 + 13.3* 0.902
12-month  SO.8+55% 5204 44 0.353 Fmonth  $9.6 %128 86511250 0.040
6-month 929+ 84 87.7 + 11.7% 0.002
PCS-8, physical component sunumary; MCS-8, mental component summary. 12-month 925490 90.0 +9.7% 0.047
P < (.05 (baseline vs. 1-, 3-, 6- and 12-month).
Bowel bother
. o ‘ Baseline 973453 98.7 4 2.9 0.150
were worse from baseline, there was no mgmﬁcant dlt.‘felence L-month 946+ 7.3 043 + 83+ 0.764
between RRP and PPB. The urinary incontinence in RRP . )
was recovered after 3 months, but it was worse than in the 3-month 97072 93.9£103 0.007
PPB group until 12 months. The urinary irritative/obstructive G-month  98.1£3.9 947 £7.8% 0.001
score at 1 month was worse from baseline in both groups, 12-month  97.1 469 96.7 + 4.6% 0.096
but in the RRP group, the score was recovered after 3 Sexual functi
months and better than baseline. On the other hand, in the exual function
PPB group, the score was remained worse until 6 months Baseline 2844217 240422 0276
and it was significant comparing the RRP group. The urinary Ll-month 4.6 +9.1% 163 4 16.3 <0.001
bother at 1 month was also worse in both groups from base- 3-month 574+ 113% 203+ 18.2 <0.001

line. In the RRP group, it was recovered until 3 months, but
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Table 4. Continued

RRP PPB P value (RRP vs. PPB)
6-month 5.0 + 9.6% 232+ 213 <(0.001
{2-month 6.5 +12.3*% 236+ 214 <0.001
Sexual bother
Baseline 85.0 + 20.6 91.9+16.7 0.016
1-month 8§3.8+27.0 92.4 + 133 0.479
3-month 82.0 +26.6 88.1 +17.7 0.511
6-month 85.5+21.8 88.0 + 16.3 0.996
12-month 83.4 4252 883+ 17.8 0.772

EPIC, expanded prostate cancer index composite.
#p < 0.05 (baseline vs. 1-, 3-, 6- and 12-month).

in the PPB group, it remained worse until 6 months signifi-
cantly. Bowel function and bother were worse in the PPB
group at 3 and 6 months than in the RRP group significantly.
Bowel function in PPB at 12 months was worse than base-
line and RRP group. The sexual function and sexual bother
in the RRP group were worse than in the PPB group until 12
months. The sexual function did not recover in the RRP
group. In the PPB group, the sexual function and bother did
not change in the PPB group. Moreover, no significant factor
correlated with the EPIC score and the EPIC did not corre-
late with SF-8.

Concerning sexual function and bother, the effect of nerve
sparing was examined. In the RRP group, if nerve sparing
was performed, sexual function was worse than baseline but
recovered gradually better than in the non-nerve-sparing
group. However, the nerve-sparing group did not recover to
the baseline at 12 months. On the other hand, sexual bother
was worse in the nerve-sparing group than in the
non-nerve-sparing group, although it was not significant.
Comparing the PPB group, the sexual function after treatment
was the same in the nerve sparing, although baseline score
was better in the RRP group. Sexual bother was also worse in
each group but there was no significant difference (Table 5).

DISCUSSION

The assessment of the treatment for prostate cancer was
made, not only regarding the duration of survival, but also
the HRQOL. Therefore, the HRQOL after treatment
becomes important and there are many QOL reports after
treatment of prostate cancer, i.e. RRP, EBRT or PPB (11—
15). Litwin et al. (11) reported the QOL after both RRP and
PPB. He reported the general QOL to be the same in both
groups but that urinary function was better in the PPB group.
Moreover, sexual function was better in the PPB group but
bowel function was worse. Other investigators reported the
same results (12—15). Previously, we reported the results of
QOL after RRP and PPB (5). In that study, our results in the

Table 5. EPIC scores in patients undergoing a radical setropubic
prostatectomy with/without nerve sparing and permanent prostate
brachytherapy

RRP PPB P value

Nerve sparing  Without A B

Sexual function
Baseline  45.9 +21.7 264 +21.0 240+£22.1 0057 0512
1-month 10.8 + 11.8 16.3 + 16.3 0.615 <0.001
3-month 18.3 +24.7 40452 2034182 0337 <0.001
6-month 14.9 +22.7 3.6+52 2324213 0245 <0.001
12-month  23.3 + 244 364+50 2364214 0.798 <0.001

Sexual bother
Baseline 93.8 + 8.8
I-menth 70.8 + 28.2
3-month 71.5 +£31.7
6-month 79.5 +£233
12-month  81.3 £26.0

S4.1+213 919+ 167 0730  0.013
84.6+27.0 924+ 133 0142 0643
837+ 257 881+ 17.7 0.064 0380
862 +21.7 8804163 0268 0757
83.8+252 8834178 0238 0941

A, nerve sparing vs. PPB; B, without nerve sparing vs. PPB.

RRP patients were the same as those of the other investi-
gators (11—15). Most of investigators, including us, had used
UCLA-PCI for disease-specific QOL. For urinary function,
the UCLA-PCI focused mainly on urinary incontinence.
Therefore, urinary irritability might have been underesti-
mated. Moreover, bowel function in UCLA-PCI does not
include rectum bleeding and irritability, and there are few
item numbers in it. Because of these contents, disease-
specific QOL in RRP was inferior to PPB. Because of these
disadvantages, EPIC is developed for QOL after treatment.
Recently, the QOL survey varied from the UCLA-PCI to the
EPIC (16—18). The EPIC contained more questions for
urinary and bowel functions, including, for example, wrinary
and bowel irritation, than UCLA-PCL. The results from the
EPIC were emphasized for urinary and bowel functions.
However, there are a few reports of QOL using EPIC. In this
study, we used EPIC for disease-specific QOL. To our
knowledge, this report is the first report of longitudinal
results using EPIC in Japanese.

The RRP group was worse about urinary function even if
EPIC was used. However, urinary irritative had worse in
PPB and urinary incontinence had worse in RRP among
urinary function. A difference in urinary irritative is a major
difference of EPIC from UCLA-PCL. As for the difference in
incontinence and irritative, incontinence was bigger. So,
urinary function in RRP was worse than PPB. These results
indicated that different problem existed in RRP and PPB and
emphasized these differences. On the other hand, bowel
function was worse in PPB than RRP. Among bowel func-
tion, pain, frequency and diarthea were factors of worse
function but bleeding was not a factor in PPB. This point
became clear for the first time by using EP1C. Our previous
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study using UCLA-PC1 did not become clear in these points.
On the other hand, sexual function and bother were the same
between EPIC and UCLA-PCI scores.

Frank et al. (16) reported the disease-specific QOL after
RRP, PPB and EBRT by using EPIC. In their study, PPB
had a significantly worse bowel function and bother than
RRP (19). Although the RRP had significantly worse urinary
incontinence than the PPB, the PPB had more urinary irri-
tation than the RRP. The PPB had a significantly better
sexual function than the EBRT or RRP. However, their
report was a cross-sectional study, and QOL survey was per-
formed at only one point after treatment. So, their report did
not clear about the change of QOL. On the other hand,
Ferrer et al. (18) reported the longitudinal QOL after treat-
ment by using EPIC. They examined QOL before and after
treatment (1, 3, 6, 12 and 24 months). They reported that the
RRP group had worse EP1C sexual summary and urinary
incontinence scores compared with the PPB group, and the
RRP group had significant better EP1C urinary irritation
scores than PPB. Moreover, they reported the change of
QOL after treatment. The change of their QOL scores was
the same as our results. Other investigators reported the
same results.

In this study, we used SF-8 for general HRQOL. SF-8 con-
sisted of only eight questions and obtained the same results
as SF-36. General HRQOL and disease-specific QOL are
simultaneously analyzed. Because EPIC has too much ques-
tions, 50 items, SF-8 is often linked to EPIC. Our report is
the first report of longitudinal results using SF-8 in Japanese,
to our knowledge. According to SF-8, PCS was worse after |
month in the RRP group, but the PPB group did not change.
PCS in the RRP group was recovered until 3 months after
treatment. Therefore, it was thought that the PCS score
improves as urinary incontinence is restored. On the other
hand, MCS at baseline in RRP was significantly worse than
PPB, and this worse score continued until 1 month. After all,
MCS scores were the same in both groups at 3 months. In
RRP, there were more advanced stage and higher PSA and
Gleason score compared with PPB. It was thought that these
worse clinical factors and the attitude for operation influ-
enced worse MCS score at baseline in RRP and patients with
RRP felt stress. The MCS score tended to be poor in the
high-risk group but no significant difference was observed.
After treatment, MCS score recovered in the RRP group
because patients with RRP felt free of stress. Sahai et al. (19)
reported that there was no significant difference in PCS, but
the MCS score showed a significant increase after surgery. In
their study, surgery was laparoscopic upper urinary tract
surgery. Surgery was influenced to MCS, even though it was
different from RRP.

In this study, the PPB group had better QOL compared
with the RRP group, except for urinary irritative and bowel
function. However, there are some limitations associated with
our study. There were some differences in the backgrounds
between RRP and PPB. This study is a prospective study but
not a randomized study. Indeed, the PPB group tended to
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have a high age and the RRP group included more high-risk
patients. 1f there are many high-risk patients, then recurrence
and the need to perform additional treatment would also
increase, thus influencing the QOL. However, because this
study focused on the outcomes only up until 12 months from
the start of treatment, only a few patients with recurrence
were thus observed and they did not affect the results.
Second, this survey was only up until 12 months and the
observation period was thus short. The results of the QOL
may therefore change during the long-term follow-up.
Recently, Namiki et al. (20) reported the QOL after 5 years.
In their report, the urinary function in RRP continued to
recover gradually but never returned to baseline after 5 years.
Long-term follow-up of QOL is needed in both groups.

Despite these limitations, the change and difference in the
QOL up until 12 months became clear in this study. This
difference in disease-specific QOL has become more clearer
by using EPIC. These results and other published results will
therefore be useful and provide important information when
selecting the optimal treatments for localized prostate
cancer, although long-term observation is necessary.
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Abstract

Objectives The objective of this smdy was to
evaluate the significance of capsular incision (CI) at
radical prostatectomy (RP) for men with prostate
cancer.

Materials and methods This study included 267
men who underwent RP without neoadjuvant therapy
and were pathologically diagnosed as having organ-
confined disease. CI was defined as exposing benign
or malignant glands at the inked margin without
documented extraprostatic extension.

Results  Pathological examinations identified CI in
53 RP specimens (19.9%), while CI was not detected
in the remaining 214 specimens (80.1%). The loca-
tions of Cls in RP specimens from these 53 patients
were as follows: 39 (73.6%) at the apex, 11 (20.0%)
at the anterior site, 4 (7.5%) at the posterior site and
12 (22.6%) at the bladder neck. The incidence of CI
was significantly affected by surgical procedure,
preoperative serum PSA and microvenous invasion
in RP specimen. During the observation period of this
study, biochemical recurrence occurred in 10 (18.9%)
of the 53 with CI and 20 (9.3%) of the 214 without
CI, and the biochemical recurrence-free survival in
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patients with CI was significantly poorer than those
without CL. Furthermore, of several factors examined,
biochemical recurrence was significantly associated
with preoperative serum PSA, Gleason score, peri-
neural invasion and capsular incision, among which
only preoperative serum PSA appeared to be an
independent predictor of biochemical recurrence.
Conclusions Despite the lack of independent sig-
nificance, the presence of CI has an adverse impact
on biochemical outcome in patients undergoing RP
for clinically localized prostate cancer.

Keywords Capsular incision - Prognosis -
Prostate cancer - Radical prostatectomy

Introduction

With recent advances in anatomical knowledge and
improvements in surgical technique, radical prosta-
tectomy (RP) has been widely accepted as the
mainstay of treatment for patients with clinically
organ-confined prostate cancer [1]. To date, a number
of studies have identified factors associated with
disease recurrence after RP, of which a positive
surgical margin, the only factor that can be modified
by surgical technique, is regarded as one of the
greatest potential risk factors for disease recurrence
following RP [2]. Considering the dramatic migration
toward earlier stage detection of prostate cancer in
recent years, a positive surgical margin, which is still
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reported in approximately 20-40% of patients in
contemporary RP series [2-4], may frequently occur
by iatrogenic capsular incision of tumor tissue even
when cancer is confined to the prostate.

Capsular incision is usually defined as exposing
benign or malignant glands at the inked surgical
margin without histologically documented extrapros-
tatic extension, and its significance has not yet been
well characterized [5]. Although several studies have
presented data on patients with capsular incision
[5~13], only a few studies have addressed the
prognostic outcome of patients with capsular incision,
and these findings remain controversial [5-10].
Accordingly, in order to clarify the prognostic signif-
icance of capsular incision at RP, we retrospectively
reviewed the clinicopathological outcomes in 267
Japanese men with clinically localized prostate cancer
who underwent RP according to whether capsular
incision was detected or not in RP specimens.

Materials and methods

Between April 2000 and June 2006, 571 men
diagnosed as having clinically organ-confined pros-
tate cancer were treated at our institution with either
open RP (RRP) or laparoscopic RP (LRP). Of these
571, this study included 145 and 122 undergoing RRP
and LRP, respectively, who had not received any
neoadjuvant therapies, were diagnosed as having
pathologically organ-confined disease, and were
followed for longer than 12 months after RP. Prior
to surgery, prostate cancer was diagnosed histopa-
thologically using specimens obtained from
systematic transrectal ultrasound-guided needle
biopsy and/or transurethral resection of the prostate.
The staging procedures included digital rectal exam-
ination, transrectal ultrasonography, serum prostate-
specific antigen (PSA) assay, pelvic computed
tomography, and bone scan.

At our institution, it was basically based on the
decision of each patient whether LRP or RRP would
be selected. RRP was performed based on the
procedure described by Walsh [14] in combination
with that modified by others [15], while the surgical
procedure for LRP used in this series generally
followed the methods described by Guillonneau
et al. [16]; the details of our technique have previously
been reported [17]. In addition, five well-experienced
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surgeons in laparoscopic surgery were involved in
LRP as an operator; however, RRP tended to be
performed by less experienced surgeons, including
residents in training. In this series, all pathological
examinations were performed by a single pathologist
according to the 2002 TNM classification system. The
surface of the resected specimen was inked, fixed, and
whole-mount step sections were cut transversely at 3-
mm intervals from the apex of the prostate to the tips
of the seminal vesicles. Capsular incision was defined
as follows: iatrogenic incisions into the prostate
resulting in the presence of benign or malignant
glands at the inked surgical margins without histo-
logical evidence of extraprostatic extension. We
subdivided the location of capsular incision into apex,
posterior site, anterior site, and bladder neck.

Patients were postoperatively followed by periodic
measurement of serum PSA atleast every 3 months for
the first 2 years and every 6 months thereafter.
Biochemical recurrence was defined as PSA persis-
tently greater than 0.2 ng/ml. Irrespective of
pathological findings suggesting a poor prognosis,
none of the patients received any adjuvant therapies
until their serum PSA levels reached 0.4 ng/ml or
greater.

All statistical analyses were performed using
Statview® 5.0 software (Abacus Concepts, Berkeley,
CA, USA). Differences between the two groups were
evaluated using Chi-square, unpaired ¢ or Mann—
Whitney U tests. The probability of freedom from
biochemical recurrence was estimated using the
Kaplan-Meier method. The prognostic significance
of certain factors was assessed by the Cox propor-
tional hazards regression model. Probability (P)
values less than 0.05 were considered significant.

Results

In this series, 53 (19.9%) of 267 RP specimens were
diagnosed as having capsular incision, while capsular
incision was not noted in the remaining 214 speci-
mens (80.1%). As shown in Table I, despite the lack
of significant differences in age, pathological stage,
Gleason score, lymphatic invasion, and perineural
invasion between patients with and without capsular
incision, there were significant differences in surgical
procedure, preoperative serum PSA value, and
microvenous invasion between these two groups.
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Table 1 Comparison of

characteristics between Variables Capsular incision
patients with and without Negative (n = 214) Positive (n = 53) P value
capsular incision who
underwent radical Age (years)® 679 £ 6.3 69.7 £ 49 0.084
prostatectomy Preoperative PSA (ng/ml)* 9.0+ 59 115+ 88 0.040
Surgical procedure 0.017
RRP 124 21
LRP 90 32
Pathological stage 0.059
pT2a 34 2
pT2b 127 34
pT2c 53 17
Gleason score 0.10
6 or less 70 10
7 138 39
8-10 6 4
Lymphatic invasion 0.81
Negative 157 38
Positive 57 15
PSA P " Microvenous invasion 0.034
antigerrl,oigli{t; Zl;zcxi r(:idical Negative 198 a4
prostatectomy, LRP Positive 16 9
Laparoscopic radical Perineural invasion 0.18
prostatectomy Negative 86 16
? Values are expressed as Positive 128 37

mean =+ standard deviation

Table 2 summarizes the status of capsular incision
in 53 RP specimens which were positive for capsular
incision. Of these 53 specimens, 11 (20.8%) and 42
(79.2%) were diagnosed as having solitary and
multiple positive capsular incision, respectively;
however, there was no significant difference in the
number of capsular incision between patients under-
going RRP and those undergoing LRP. The locations
of capsular incision in the 53 specimens were as
follows: 39 (73.6%) at the apex, 11 (20.8%) at the
anterior site, 4 (7.5%) at the posterior site, and 12
(22.6%) at the bladder neck. There were no significant
differences in the incidence of capsular incision at the
apex, anterior site, and posterior site between the RRP
and LRP groups, while the incidence of capsular
incision at the bladder neck in the LRP group was
significantly greater than that in the RRP group.

During the observation period of this study
(median, 40 months), biochemical recurrence devel-~
oped in 30 patients (12.7%) consisting of 10 (18.9%)
of the 53 with capsular incision and 20 (9.3%) of 214
without capsular incision. As shown in Fig. |, the

biochemical recurrence-free survival in patients with
capsular incision was significantly poorer than those
without capsular incision. We then evaluated the
impact of several clinicopathological factors on time
to biochemical recurrence using the Cox proportional
hazard model (Table 3). Of several factors examined
by univariate analysis, biochemical recurrence was
significantly associated with preoperative serum PSA,
Gleason score, perineural invasion, and capsular
incision, among which only preoperative serum
PSA appeared to be an independent predictor of
biochemical recurrence on multivariate analysis.

Discussion

A number of recent studies have reported the
potential impact of surgical technique on cancer
control in patients undergoing RP for prostate cancer
[18, 19]. Of several factors identified as prognostic
predictors following RP, surgical margin status is the
only factor that can be affected by surgical technique
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