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Combined curative radiotherapy including HDR brachytherapy and
androgen deprivation in localized prostate cancer: A prospective
assessment of acute and late treatment toxicity
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Abstract

Self-reported symptoms including urinary, bowel and sexual side effects were investigated prospectively at multiple
assessment points before and after combined radiotherapy of prostate cancer including HDR brachytherapy and
neoadjuvant androgen deprivation therapy. Between April 2000 and June 2003, patients with predominantly advanced
localized prostate tumours subjected to this treatment were asked before treatment and on follow-up visits to complete a
questionnaire covering urinary, bowel and sexual problems. The mainly descriptive analyses included 525 patients,
responding to at least one questionnaire before or during the period 2—34 months after radiotherapy. Adding androgen
deprivation before radiotherapy significantly worsened sexual function. During radiotherapy, urinary, bowel and sexual
problems increased and were reported at higher levels up to 34 months, although there seemed to be a general tendency to
less pronounced irritative bowel and urinary tract symptoms over time. No side effects requiring surgery were reported.
Classic late irradiation effects such as mucosal bleeding were demonstrated mainly during the second year after therapy, but
appear less pronounced in comparison with dose escalated EBRT series. In conclusion, despite the high radiation dose
given, the toxicity seemed comparable with that of other series but long term (5—-10 years) symptom outcome has to be
determined.

Introduction incontinence and urethral strictures [4,5]. External
radiotherapy, on the other hand, causes more bowel
symptoms, such as proctitis and rectal ulcers, and
radiation induced late effects to the bladder and
urethra are also seen (6).

Adding high dose rate (HDR) brachytherapy
(BT) as a boost to external beam radiotherapy
(EBRT) has been widely practised [7—14], deliver-
ing a limited irradiation dose to critical tissues
such as the rectum. In Sweden, a technique using

Prostate adenocarcinoma, with an annual incidence
of 8000 cases, is a rapidly increasing malignancy in
Sweden. This is probably due to earlier detection
leading to an increasing number of small localized
tumours. The question of best treatment for loca-
lized disease is debated. In many cases watchful
waiting will be the most appropriate measure, but a
recent study from Sweden advocates for more

aggressive therapy to patients below the age of sixty
years [1].

The curative potential of radiotherapy in prostate
cancer is generally accepted, and no convincing
difference to surgery, regarding disease free survival,
has been shown [2,3]. Thus, quality of life factors
play an important role in treatment decisions.

Radical prostatectomy has been associated
with high rates of erectile dysfunction, urinary

temporary transperineally implanted iridium 192
sources was introduced at University Hospital Sahl-
grenska, Gothenburg, in 1988, and this treatment
has encouraging long term results [15]. At the
department of Oncology, Radiumhemmet, Karo-
linska University Hospital, we have been treating
patients since 1998 with EBRT+HDR BT boost
for localized prostate cancer. The absence of nation-
wide PSA screening programmes in Sweden and
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the possibility to treat more advanced stages
(i.e. stage T3-tumours not involving the seminal
vesicles) using this technique, has led to a predomi-
nance of stage T2-T3 tumours in the treated
material as opposed to American materials
where less advanced stages are more common
[12,16-18].

Acute and long-term toxicity data on treatment
with EBRT combined with HDR BT boost
have been presented in several studies
[10,12,13,15,19-22], mostly using the RTOG/
EORTC scoring scheme [23], where the assessment
has been made by the physician. Generally, low
levels of acute and long-term toxicities have been
reported, which has been considered to be accep-
table. However, no prospective self-reported data is
available.

In this descriptive study we present patient-
reported urinary, bowel and sexual problems at
seven points of assessment during a period from
before radiotherapy until 34 months after combined
treatment with EBRT, HDR BT and neoadjuvant
androgen deprivation (AD) therapy for localized
prostate cancer. In order to assess the symptomatic
impact of irradiation and hormonal treatment,
results at baseline (before treatment) with or without
AD are described separately.

Material and methods
Patients

Between April 2000 and June 2003, conse-
cutive patients with localized prostate cancer
(T1-T3aNOMO), treated or in line for treatment
at the department of Oncology, Radiumhemmet,
with a combination of EBRT and HDR BT boost
including neoadjuvant/concurrent AD therapy, were
asked to complete questionnaires. Points of assess-
ment were before treatment and at follow-up visits
after completion of therapy at 2 months, 4 months
and every 6 months thereafter up to three years.
Baseline questionnaires were filled in by patients on
the first visit at the clinic or after treatment for a
couple of months with AD therapy when seeing a
nurse for further treatment information. The total
number of patients subjected to combined radio-
therapy at our department from June 1998 to June
2003 was 740 [another 130 were in June 2003
accepted for treatment later during 2003]. Of these
patients 264 were followed up at other institutions.
This group contributed a few questionnaires before
therapy but was not offered participation after
completion of therapy. Treatment and follow-up
related information is presented in detail in Table I.

Pretrearment investigation and primary treatment
techniques

Pretreatment investigation included a prostate spe-
cific antigen (PSA) and transrectal ultrasound with
fine needle aspiration cytology (before year 2000) or
core biopsies (after year 2000). T-stage was deter-
mined by digital rectal examination and classified
according to the UICC (International union against
cancer). Patients having a PSA <20 and a WHO
(World Health Organization) grade 1 or 2 or
Gleason score max 3 +4 =7 tumour were considered
to be non-metastatic with localized disease [24].
Patients with high risk WHO grade 3 (Gleason score
443 =7 and higher) tumours or a PSA value of
more than 20 underwent iliac lymph node dissection
and a bone scan in order to exclude spread of the
disease. All patients received neoadjuvant/concur-
rent AD treatment during 3—9 months before radio-
therapy with a total androgen blockade (TAB)
including a LHRH agonist and an antiandrogen in
order to reduce the tumour volume and increase the
radiosensitivity [25]. The AD therapy was stopped at
the end of radiotherapy.

The irradiation technique used has been described
earlier, brachytherapy by Bertermann & Brix [7] and
EBRT by Borghede and Lennernis [8,26]. Treat-
ment is given according to Figure 1, combining
EBRT and HDR BT. The external beam pelvic
irradiation is given using 3D conformal radiotherapy
and a 4-field technique, delivering a total of 50 Gy in
2 Gy fractions to the prostate and seminal vesicles. A
margin of 2 cm is used to create the external beam
PTV, with the exception of the posterior (rectal)
margin, which is limited to 1.5 cm. This treatment is
boosted with brachytherapy using an iridium 192
source delivering high dose rate irradiation, 20 Gy in
2 fractions with a 2-week interval between treat-
ments. Pretreatment dosimetry is performed using
an ultrasound based treatment planning system. The
brachytherapy CTV includes the entire prostate
gland, excluding the seminal vesicles. A margin of
3 mm is used to create the brachytherapy PTV.
Through ten to twenty needles inserted transper-
ineally and guided by transrectal ultrasound, the
HDR source is temporarily implanted by a remote
afterloading device. The total dose converted to
standard 2 Gy fractions of the combined treatment,
assuming an o/ ratio of 1.5 according to the data of
Brenner & Hall [27], will reach 116 Gy.

Instruments

The purpose of the present study was to prospec-
tively collect data on urinary tract, bowel and sexual
problems. When the study was launched, no stan-
dardized validated and reliability tested self-report
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Table I. Treatment and follow-up related information

Jun—Dec Jan—Dec Jan—Dec Jan—Dec Jan—Dec Jan—Jun

1998 1999 2000 2001 2002 2003 Total

Total number of patients treated at 31 123 144 166 170 106 740
Radiumhemmet

Patients followed up at:
Séder hospital Stockholm 3 40 61 47 27 40 218
Danderyd hospital Stockholm 1 0 4 0 5 13
Mailarhospital Eskilstuna 1 0 10 9 7 27
Other hospitals 1 1 1 0 1 2 6
Radiumhemmet Karolinska 25 82 79 105 133 52 476

University hospital Stockholm

prostate specific questionnaire was available in
Swedish. A questionnaire in Swedish, based on the
EORTC LENT/SOMA [28,29] scale, was therefore
developed. The questionnaire items assess in each
area symptom severity and management. The items
and response categories used in this study are
presented in Table II. In total, the questionnaire
includes 26 items in three parts. Each part begins
with the question (named Al, Bl and C1 respec-
tively): “Do you have urinary/bowel/sexual pro-
blems?” (Response categories: “Yes” or “No”). If
the answer is “No”, the patient is asked to move on
to the next part, skipping the items dealing with the
problem in question more specifically:

1. Part A — urinary tract problems:. Includes 12 items
(A2-13), consisting of 8 category questions and 4
yes/no questions with supplementary textual an-
SWersS.

2. Part B — bowel problems:. Includes 8 items (B2-9),
consisting of 5 category questions and 3 yes/no
questions with supplementary textual answers.

3. Part C — sexual problems:. Includes 6 items
(C2-17), consisting of 5 category questions and
1 yes/no question with a supplementary textual
answer.

Week 0 1 2 3 4 5 6 7
EBRT — -—
Pause —

HDR Brachy > -

Figure 1. A schematic view of the treatment with two courses of
EBRT (24 and 26 Gy respectively in 2 Gy fractions) and two
HDR brachytherapy treatments of 10 Gy in the start and end of
the interval.

A questionnaire with six items evaluating our

questionnaire was given to the first 100 patients.
They were asked to assess the following:
Should an item be deleted or added? Was any item
difficult to understand? Was it difficult or bother-
some to complete the questionnaire? What is your
opinion of this kind of questions? A majority found
the questionnaire items both easy to answer and
relevant.

Statistical methods

Data is mainly presented descriptively. Since some
patients filled in several questionnaires, each assess-
ment point represents a mixture of dependent and
independent observations. Therefore it was impos-
sible to reliably test for differences between observa-
tions after radiotherapy. However, at baseline a chi
square (y°) assessment was performed regarding
prevalence of reported urinary, bowel and sexual
side effects and specific sexual problems. This
analysis compares the distribution of response cate-
gories in patients receiving or not yet receiving AD
therapy (independent observations).

For statistical purposes, when analyzing the spe-
cific questions in each part not completed by
patients having stated “no problems” for the part
in question, values corresponding to this response
were inserted, i.e. “never” or “always”.

The category “months after radiotherapy” was
calculated as the difference in months between the
date of questionnaire completion and the last day of
EBRT +/— 2 weeks at 2 months, +/— 4 weeks at
4 months and +/— 2 months at 10 months and
every 6 months thereafter.

Results
Patient characteristics

A total of 529 out of 870 patients participated in the
study, each completing one or more questionnaires
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Table II. Categories for symptoms analyzed

Symptom item (no) Categories

Question 1 3 4 5
Dysuria (A2) Never Occasionally Sometimes Often Always
How often?

Urinary frequency (A5) <=1h 1-2h 2-3h 3-4h >=5h
Micturition interval?

Hematuria (A8) Never Occasionally Sometimes Often Always
Blood in the urine?

Urinary incontinence (A10) Never Occasionally Sometimes Every day Always
How often?

Bowel urgency (B2) Never Occasionally Sometimes Often Always
How often?

Stool frequency (B3) Once 2—4 times 5—8 times >8 times Always
How many times/day?

Rectal pain (B5) Never Occasionally Sometimes Often Always
How often?

Rectal bleeding (B8) Never Occasionally >2/week Daily Always
How often?

Sexual desire (C2) Not at all A little Quite a lot Much Highly
How much?

Erectile function (C3) Not at all Seldom Sometimes Often Always
How often?

Sexual satisfaction (C6) Not at all Seldom Sometimes Often Always
How often?

on their visits at the clinic. Four patients were
excluded from analysis due to multiple malignancies
and another 26 patients had treatment failure during
the study period. In order to avoid symptom bias
associated with a recurrence, questionnaires com-
pleted after diagnosis of the recurrence were with-
drawn from analysis. Thus 525 patients contributed
at least one questionnaire and were included in the
analyses, yielding a participation rate of 60%. The
total amount of questionnaires analyzed was 963.
Eligible patients and response rates in relation to
assessment points are presented in Table III.

Main clinical characteristics of the 525 patients
are listed in Table IV. The patient mean age was 69
years (range 51-84). Sixty-two percent of the
patients presented with clinical stage T1-T2 and
seventy-five percent with WHO grade 1-2 tumours
(Gleason score 4—7). Their initial PSA ranged from
1.7-110 and they were on assessment considered
free of recurrence (a stable PSA level <1).

The distribution of questionnaires completed at
each assessment point is presented in Figure 2.
Baseline questionnaires include 43 patients before
AD and 118 on AD therapy.

Prevalence of reported urinary, bowel or sexual side
effects

The proportion of patients responding “Yes” to
the question: “Do you have urinary/bowel/sexual

symptoms?” is presented in Table V. At baseline
19% of the patients not yet on AD reported urinary
tract problems, 14% bowel problems and 35%
sexual problems. Corresponding figures for
patients on AD were 27% (3*>=0.33, p=0.57),
13% (x*=0.15, p=0.69), and 59% (3*>=8.2,
p =0.004), respectively.

Urinary tract symptroms

Urinary tract symptoms are shown in Table VI.
At baseline 3% of the patients reported frequency
(>1/h) and hematuria (occasionally or more often),
while 1% reported dysuria (often/always) and daily
incontinence. No differences were found between
those who had AD and those who had not.

Giving radiotherapy increased all symptoms after
2 months. A late reaction with increased dysuria was
seen, as well as an apparent increase of hematuria
after 16 months. The degree of incontinence was
stabilized on a higher level after radiotherapy.

Bowel symptroms

Bowel symptoms are shown in Table VII. Baseline
problems include urgency (often/always) in 4% of
the patients and frequency (>5/day) in 3% of
the patients, while pain (often/always) and bleeding
(>2 episodes/week) were reported by 1% of the



Table III. Eligible patients and response rates in relation to assessment points

Year 1998 1999 2000 2001 2002 2003
Study period April 2000 June 2003
D >
Patients treated at 31 123 144 166 170 106
Radiumhemmet
Patients followed up at 25 82 79 105 133 52
Radiumhemmet
Questionnaires Response
Assessment point Eligible patients Total obtained rate
April 2000 June 2003
Before RT 130 patients accepted June 2003 + «—— > 680 161 24%
February 2000 April 2003
2 months 4 > 341 173 51%
December 1999 February 2003
4 months < > 334 178 53%
June 1999 August 2002
10 months 4" > 310 126 41%
December 1998 February 2002
16 months —F—— > 281 120 43%
June 1998 August 2001
22 months 4d—— > 247 88 36%
June 1998 February 2001
28 months 4 > 195 69 35%
June 1998 August 2000
34 months <= > 153 48 31%

Abbreviations: RT =radiotherapy.
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Table IV. Patient characteristics at time of radiation therapy

Number %
Total number 525 100
Clinical stage (UICC)
T1 141 27
T2 182 35
T2-T3 144 10
T3 52 27
X 6 1
Grade (WHO)
1 97 18
2 299 57
3 129 25
PSA (ng/ml)
<10 198 38
10-20 183 35
21-50 117 22
>50 25 5
Not known 2 0

Abbreviations: UICC =Union Internationale Contre le Cancer,
WHO =World Health Organization.

patients. No differences were found between those
who had AD and those who had not.

Giving radiotherapy increased all symptoms after
2 months with the exception of rectal bleeding, but
already after 4 months symptom relief was noted
while bleeding problems escalated and were most
pronounced in the beginning of year two after
treatment.

Sexual symproms

Sexual symptoms are shown in Table VIII. At
baseline before AD therapy 95% of the patients

200
180
160
140 1
120
100 -
80
60
40
20

173 178

118

Number of questionnaires

126

reported a sexual desire (a little or more) and 82%
sexual satisfaction (often/always) while only 48%
had a durable erection for sexual intercourse often or
always. When adding AD, the patients reported a
sexual desire of 65% (y*=18.55, p=0.001) and a
sexual satisfaction of 40% (x?=17.46, p =0.002),
while only 13% (3*>=19.435, p =0.0006) of the
patients had a durable erection for sexual inter-
course.

Two months after therapy a waning erectile
function and sexual satisfaction was seen, while the
sexual desire remained unchanged. In the late
reaction phase, sexual desire slowly returned to
baseline values, while erectile function and sexual
satisfaction persisted at lower levels than before
treatment.

Discussion

In this prospective and descriptive study we investi-
gated self-reported urinary, bowel and sexual side
effects in consecutive patients diagnosed with loca-
lized prostate cancer and treated with neoadjuvant
AD therapy and combined radiotherapy including
EBRT and HDR BT boost. In addition, this
information was compared with symptoms before
radiotherapy with or without AD and with symptom
presentation in other radiotherapy series.

In this paper we tried to describe acute and late
radiation toxicity for HDR brachytherapy prospec-
tively at multiple assessment points in a way not
done before. All patients analyzed were identically
treated with respect to tumour size and according to
the description above (see Materials and Methods).

=No TAB

120

'S
-3

0

syjuow

1LY 21033g
syjuowt 7

syuou

sypuow 91
syjuow 77
sypuow g7
syuow ¢

Months after RT

Figure 2. Distribution of completed questionnaires at different assessment points. TAB =total androgen blockade.
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Table V. Prevalence of side effects — do you have urinary/bowel/
sexual problems?

% of patients responding yes

Number of
Months after RT patients Urinary Bowel Sexual
Before RT no TAB 43 19 14 35
Before RT with TAB 118 27 13 59
2 months 173 49 45 77
4 months 178 42 38 74
10 months 126 38 52 65
16 months 120 42 42 72
22 months 88 36 34 65
28 months 69 33 45 68
34 months 48 25 31 69

Abbreviations: RT =radiotherapy, TAB =total androgen block-
ade.

The data was self-reported and not subjected to the
physician’s arbitrariness.

Well aware of the limitations of this descriptive
material when interpreting symptom fluctuations
over time, we decided to compare our findings
with those of previously reported radiotherapy series,
including treatment with conformal EBRT, dose
escalated EBRT and HDR BT boost.

The study was planned to include all consecutive
patients admitted for treatment or scheduled for
follow-up visits at Radiumhemmet after completion
of treatment. However, due to administrative pro-
blems at the clinic such as new doctors and no study
nurse assigned for the project, all patients did not
receive the questionnaires as intended. This
was particularly true for baseline questionnaires
(response rate 24%), where we had great problems
to establish a proper distribution procedure. Dis-
tributing the questionnaires by mail was discussed,
but would have allowed patients to save copies,
which could have influenced future answers. Despite
this methodological weakness we achieved response

Table VI. Urinary tract symptoms

rates in the acute reaction phase of more than
50%, however slowly decreasing over time (31% at
34 months). We had no reason to believe that the
random “drop-outs” would lead to any selection bias
and assumed that the study sample well represented
the patient population referred to our clinic. The
reason for our assumption was that practically no
patient declined to participate when asked and
patient characteristics, including risk factors, were
equally distributed over time. Thus, there seemed to
be no systematic bias and the number of question-
naires at many assessment points was fairly high
despite the somewhat moderate response rates. The
low participation rate (60% of the patients) was
assumed to a large extent reflect the lack of baseline
questionnaires, since 264 patients of the 870 in-
cluded were supposed to only contribute a baseline
questionnaire, after which they were to be excluded
and continue to follow-up at other institutions. We
also initially aimed at having consecutive question-
naires from individual patients so as to be able to
assess the same patient group over time. However,
although we obtained a fairly high number of
questionnaires, the majority came from individual
patients (on an average two questionnaires for every
participating patient).

Assessment before start of treatment was made in
order to investigate the symptomatic impact of
radiotherapy, since prostate tumours themselves
quite often contribute substantial urinary, sexual
and sometimes even bowel problems.

Only 43 questionnaires were obtained from pa-
tients who were not on hormonal therapy. However,
statistically significant differences were found for the
sexual symptoms before radiotherapy after initiation
of AD therapy, confirming the hormonal side effects
affecting sexuality generally known to physicians
using AD.

A fifth of the patients stated urinary problems
before combined radiotherapy, most probably

% of patients (total number responding within brackets) having

Months after RT Dysuria (O/A)

Frequency (> =1/h)

Hematuria (yes) Incontinence (daily)

Before RT 1% (148) 3% (149) 3% (150) 1% (151)
2 months 11% (155) 8% (153) 9% (156) 6% (158)
4 months 4% (161) 4% (164) 7% (165) 4% (163)
10 months 10% (117) 2% (117) 6% (117) 4% (117)
16 months 14% (112) 1% (112) 12% (114) 5% (114)
22 months 4% (81) 5% (82) 12% (83) 5% (83)
28 months 9% (64) 5% (65) 15% (62) 3% (65)
34 months 0% (47) 2% (47) 6% (47) 2% (47)

Abbreviations: RT =radiotherapy, O/A =often/always.
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Table VII. Bowel symptoms

% of patients (total number responding within brackets) having

Months after RT Urgency (O/A) Frequency (>
Before RT 4% (147) 3% (150)
2 months 12% (150) 7% (155)
4 months 6% (155) 6% (159)
10 months 7% (112) 4% (118)
16 months 9% (109) 7% (112)
22 months 5% (79) 4% (84)
28 months 3% (63) 3% (64)
34 months 4% (46) 4% (47)

5/day) Rectal pain (O/A) Rectal bleeding ( > 2/week)
1% (150) 1% (150)
4% (151) 1% (151)
2% (162) 3% (163)
3% (118) 5% (116)
3% (114) 6% (113)
0% (83) 1% (83)
2% (65) 3% (65)
2% (47) 7% (46)

Abbreviations: RT =radiotherapy, O/A =often/always.

related to their malignancy, and about a third sexual
problems which could be multifactorial, i.e. tumour-
induced or co-morbidity related (vascular, diabetes
etc). Adding AD yielded no statistically significant
difference in urinary tract or bowel function. How-
ever, after radiotherapy an increase of urinary and
bowel problems was reported, probably due to the
known irritative acute effects, while an increasing
proportion of patients reported sexual discomfort,
probably a combination of hormonal effects and the
bothersome situation in the genito-urinary sphere.
The proportion of reported problems persisted
throughout the studied period (34 months).

Assessing urinary tract symptoms resulted in
valuable information. At baseline, regardless of
hormonal treatment, frequency and hematuria
dominated while dysuria and incontinence were
more uncommon. Dysuria, a well known pro-
nounced acute radiation effect [6], initially increased
as expected but there were indications of a late
mucosal effect of the irradiation as well. Urinary
frequency is a common side effect of radiotherapy
for prostate cancer, both in the acute and late
setting, which was also the case in this study.

The incidence of gross hematuria was reported
more frequently than expected in these patients.

Table VIII. Sexual symptoms

They reported whether they had noticed blood in the
urine or not. Such hematuria was reported to
increase shortly after completion of therapy and
tended to be more pronounced after 16—28 months,
which is expected for a late urinary mucosal effect
[30]. It is evident that in the majority of hematuria
cases the category “a little” was stated, which could
for instance indicate that concentrated urine was
mistaken for blood. However, to our experience, this
symptom rarely requires active investigation in the
acute setting, but should perhaps be asked for more
actively.

Urinary incontinence, a clinical problem in pros-
tate tumour surgery [4], increased shortly after
radiotherapy and persisted at a higher level through-
out the studied period, probably related to
the bladder over-activity, also responsible for the
increased frequency.

Radiotherapy of the prostate is specifically asso-
ciated with bowel problems; we assessed urgency,
stool frequency, rectal pain and bleeding. The
incidence of fecal leakage, a symptom after rectal
irradiation that has attracted attention in a recent
paper by al-Abany [31], was not assessed in our
study. At baseline, there were complaints of bowel
urgency (4%) and stool frequency >5/day (3%),

% of patients (total number responding within brackets) having

Months after RT Desire (yes)

Durable erection (O/A) Satisfaction (O/A)

Before RT no TAB
Before RT with TAB

95% (37)
65% (110)

2 months 50% (150)
4 months 71% (161)
10 months 78% (109)
16 months 83% (113)
22 months 80% (84)
28 months 77% (61)
34 months 89% (45)

48% (37) 82% (37)
13% (83) 40% (97)
4% (140) 12% (120)
11% (156) 26% (137)
17% (75) 40% (102)
17% (100) 40% (106)
15% (72) 45% (17)
20% (56) 36% (56)
14% (37) 41% (41)

Abbreviations: RT =radiotherapy, O/A =often/always, TAB =total androgen blockade.
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classic effects of bowel irradiation but here probably
related to other co-morbidity such as chronic bowel
disease. Both of these symptoms undulated over
time, indicating both acute and late mucosal radia-
tion effects. Rectal pain increased after therapy and
then slowly decreased, probably as an acute mucosal
effect.

Rectal bleeding is a well studied side effect of
prostate cancer radiotherapy [9,12,13,16,17,19,30,
32-35], constituting a dose limiting late effect that
can be detrimental to the patient. In our material it
was most pronounced between 10-16 months,
consistent to the findings of Schultheiss et al. [30]
that late GI toxicity appears earlier (median 13,7
months) than GU toxicity.

Evaluating sexual symptom outcome in prostate
cancer radiotherapy is difficult since sexual problems
depend on several factors: the prostate tumour itself,
co-morbidity, AD treatment, and the radiotherapy.

At baseline without AD treatment sexual desire
and satisfaction percentages were high while erectile
function was reported by half of the patients. Adding
AD worsened all sexual symptoms (y?-p<0.002).
Two months after therapy a nadir was reached,
where sexual ability and satisfaction declined prob-
ably due to a combination of AD therapy and
radiotherapy side effects. In addition, sexual desire
initially declined due to hormonal effects, but was
gradually restored from 4 months. A similar devel-
opment was seen for erectile function and satisfac-
tion which increased but never reached baseline
levels, thus creating a pronounced gap between
sexual desire and ability. This could in part be
explained by regained hormonal levels in combina-
tion with late irradiation effects, affecting nerves and
vascular tissue in the irradiated area. These are
effects that could increase with time, which impli-
cates further studies on long term sexual outcome
and randomized interventional studies.

The RTOG scoring scheme [23], though doctor
dependent and not symptom-specific, is the most
commonly used instrument to describe radiation
toxicity in prostate cancer. Translating the results
from the questionnaires used in our study into
RTOG scores makes it possible to compare them
with the results from other radiotherapy series. The
relevance of doing so, despite moderate response
rates in our study, lies in the fact that most series use
different assessment points when describing radia-
tion effects and often intervals. What is called a ‘late
effect’ can mean anything from 4 months or
later after therapy, mostly assessed at one occasion
only. Since our data is more specific, we can use
practically all our questionnaires from 4 months on
(>500) for comparison of late effects, thus increas-
ing the validity of the results.

Urinary frequency >1/h corresponds to a
RTOG >grade 3 genito-urinary (GU) late effect.
Other HDR BT (>100 Gy) papers report 2—8%
grade 3-4 late GU toxicity [10,15,21,36], while
papers reporting toxicity after conformal EBRT dose
escalation (74-79 Gy) [16,18,32] indicate 1-9%
grade 3—4 toxicity. The definition of the assessment
point for late effects varies from 4 months to
24 months or more in these studies. In our material
1-5% reported RTOG grade 3 urinary frequency in
the period 4-34 months with the highest values
reported at 22—28 months, corresponding well to
the findings of Schultheiss et al. [30].

Rectal bleeding >2/week corresponds to a
RTOG >grade 2 GI late effect. Other HDR BT
(>100 Gy) papers report 2—11% grade 2—4 late GI
toxicity [9,12,13,19], while papers reporting toxicity
after conformal EBRT dose escalation (74-79 Gy)
[16,32—34] indicate 6—14% grade 2—4 toxicity and
papers concerning conventional/conformal EBRT
(64-70 Gy) [17,30,35,37] report 5-15%. The
definition of the assessment point for late effects
varies from 4 months to 24 months or more in these
studies as well. In our material 1-7% of patients
reported RTOG grade 2-3 rectal bleeding in
the period 4—34 months, or possibly more accurate
1-6% in the period 4—28 months after therapy.
Furthermore, no grade 4 bowel side effects requiring
surgery were reported in this study, and thus HDR
BT boost seems to be associated with low/very low
risk of severe rectal complications.

Erectile dysfunction (ED) is the most commonly
assessed sexual symptom, but assessing sexual
potency can be difficult for several reasons. In a
review of erectile dysfunction after prostate cancer
radiotherapy, Incrocci et al. [38] conclude that the
majority of studies lacked a clear definition of sexual
potency; the analyses were retrospective and lacked
co-morbidity information. Furthermore there was
commonly no information on the percentage of
patients potent before treatment and often unvali-
dated instruments were used. However, the review
indicated higher ED rates for combined therapy
(25-89%) than for EBRT (7-72%) or permanent
BT (2-51%) alone. The chance for preserving
erectile function seemed better if the patient was
younger and had a good erectile function before
treatment.

In our material the prevalence of ED was 52%
before any kind of treatment, 87% for patients on
AD and 80—-89% 4-34 months after, corresponding
well with the findings in other studies [38].

In an earlier conformal EBRT study from Stock-
holm (Radiumhemmet, Soéder hospital) [39],
patients were treated during 1993-1996 using a
three or four-field technique with a prescribed dose
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ranging from 68-70.2 Gy in 1.8-2 Gy fractions.
Margins applied were 2 cm except for the apex
where 2.5 cm were used. Patients were assessed
regarding late radiation effects by means of a
questionnaire 29-59 months after therapy. 19/143
(13%) reported urination at least every hour and
26/145 (18%) reported blood or phlegm in stools
twice a week or more. Erectile dysfunction
was reported by 89% of previously potent patients
(17/19). This assessment was performed later after
the radiotherapy than ours (29-59 months), and the
questions asked were sometimes wider. The results
are therefore difficult to interpret and compare with
ours. However, there are reasons to believe that the
high radiation dose delivered to the rectum and
bladder and the wide margins used contribute to the
late toxicity seen. In our study, using smaller margins
though delivering about 150% of the dose, less than
50% of the late toxicity noted in the EBRT study is
seen, even in an early late period (10-30 months)
where late toxicity is expected to peak. Thus, with a
more modern radiotherapy approach such as the
combined radiotherapy with HDR brachytherapy,
the toxicity profile seems more acceptable.

In summary, this is the first study, prospectively
reporting side effects after combined radiotherapy
including EBRT +HDR BT boost with neoadjuvant
AD, using self-reported data. All patients analyzed
were identically treated with respect to tumour size.
Despite an advanced tumour material (72% of
patients with stage T2-T3 disease) and a high
dose (>100 Gy) delivered, the side effects were
comparable to other curative radiotherapy methods,
and possibly superior to dose escalated EBRT
regarding the risk for rectal bleeding. No RTOG
grade 4 bowel complications were reported. Infor-
mation regarding fecal leakage is lacking but will be
assessed in a future study. The effects of neoadjuvant
AD on sexual functions were statistically significant
but were transitory. There was no indication of
increased GI/GU symptoms as suggested by
Schultheiss et al. [30].

A possible drawback with this method could be a
long term increase of erectile dysfunction. However,
in order to completely evaluate the side effects of this
treatment modality for prostate cancer, real long
term (5-10 years) symptom outcome has to be
determined. This will have to be done using a
different study design in order to increase patient
compliance.
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