Acta Oncologica, 20145 53: 1380-1389

ORIGINAL ARTICLE

informa

healthcare

Adding intensity-modulated radiotherapy to the pelvis does not
worsen the adverse effect profiles compared to limited field
radiotherapy in men with prostate cancer at 12-month follow-up
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ABSTRACT B

To compare adverse effects and toxicity in men with high-risk or locally advanced prostate cancer when adding
intensity-modulated radiotherapy (IMRT) technique to the pelvis.

Patients and methods. In this prospective follow-up study 180 patients treated with conformal radiotherapy (RAD)
to the prostate and vesiculae seminales (boost volumes; PV) and long-term androgen deprivation therapy (LADT), were
compared to 90 patients managed by LADT, RAD to the PV and additionally pelvic IMRT. Adverse effects were
self-reported at baseline, at 3- and 12-month follow-up. At each time point, the patients rated a questionnaire covering
urinary, bowel, and sexual function and bother, quality of life, fatigue, and mental distress.

Results. At 3-month follow-up urinary and bowel functions were significantly decreased among IMRT compared to
RAD. At 12-month follow-up both groups showed the same reductions within the urinary, bowel and sexual domains.
RAD patients had more mental distress than IMRT patients. The scores on quality of life, fatigue and mental distress
hardly influenced function or bother within the urinary, bowel or sexual domains.

Conclusions. Men treated for high-risk or locally advanced prostate cancer with a combination of LADT, RAD and
IMRT including PV and pelvic structures had considerably more acute side effects at 3 months than men treated with
LADT and RAD to the PV only. However, at 12-month follow-up, the observed genitourinary and gastrointestinal

function and bother were similar in both groups.

Despite improvements in long-term outcome for
patients with high-risk localized (PCa) and locally
advanced prostate cancer (LAPC) [1,2], inclusion of
the pelvis in the radiation field remains a matter of
debate [3-5] both due to the fear of increased toxic-
ity and lack of unambiguous evidence for clinical
benefit. The documentation of adverse effects con-
cerning urinary, bowel and sexual function and
bother addressing the patient’s perspective with
established questionnaires are often not sufficiently
embedded in former studies. Contemporary series
showed only moderate increase in treatment-induced
toxicity in the combined treatment group applying
radiotherapy (RAD) to the whole pelvis [1,6].
However, in studies introducing modern conformal
RAD techniques have led to substantial reduction of

patient-rated adverse effects in men with PCa and
LAPC [7,8].

Still, there is obviously reluctance in the onco-
logical community to encompass pelvic structures
and thereby increase the field size. At many institu-
tions only conformal RAD to the prostate/vesiculae
seminales (target volumes; PV) is considered. Alter-
natively, these patients are treated with long-term
androgen deprivation therapy (LADT) only for
assumed systemic disease [9]. As a consequence, a
substantial number of patients with LAPC could be
potentially undertreated, counteracting the aim of
local control [10].

Currently, most patients with LAPC receive
LADT combined with a conventional radiation dose.
So far, several studies in men with high-risk or LAPC
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have shown lower rates of acute adverse effects to the
gastrointestinal and genitourinary system when
applying modern intensity-modulated radiotherapy
(IMRT) [11-13].

However, enlarging the field size by including
pelvic structures could potentially increase the risk
of developing adverse effects [9,13]. Therefore, suf-
ficient follow-up time and patient-based reports are
essential for assessment of adverse effects when
introducing new treatment approaches. The purpose
of this prospective follow-up study was to study self-
reported adverse effects by encompassing pelvic
structures into the treatment volume used by IMRT
and IMRT/RAD to the PV and to compare the
results to those of conformal RAD to the PV only,
while both groups getting LADT.

Changes over three time points of self-assessed
function and bother in the urinary, bowel and sexual
domains (from baseline to 3- and 12-month follow-
up) were studied. We hypothesized that function
and bother at 12 months in the pelvic irradiation
treatment sample (IMRT) would be similar to those
reported previously by Stensvold et al. [14] in patients
treated with conformal RAD.

Patients and methods
Sample characteristics

This study only concerns the patients treated with
IMRT or RAD who filled in the questionnaires at
baseline, 3-, and 12-month follow-up.

IMRT patients

Sampling and criteria. The IMRT cohort has been
described recently [15]. Initially, 120 patients were
eligible according to the protocol, however, 30
patients deviated from the protocol: 16 were not
invited by their doctor, 11 did not return the ques-
tionnaire, two died shortly after inclusion and one
received irradiation to the prostate only. Therefore
the IMRT group consisted of 90 patients. The
IMRT protocol was approved by the local Ethics
Committee, and all patients gave written informed
consent.

In addition to the anatomical grading using the
TNM/UICC stage classification [16], the inclusion
criteria were: Age <75 years, no previous invasive can-
cer, initial PCa diagnosis made during the last 6
months, pN+ MO or a calculated N+ risk =15%
using the Memorial Sloan-Kettering Cancer Center
nomogram [17] and prognostic high-risk disease
defined by D’Amico’s classification [18]. During the
recruitment period a trend towards radiographic N-
assessment was seen due to inappropriate lymph node
sampling when applying lymphadenectomy [19].

IMRT planning and delivery. The CTV for the pelvic
nodes was delineated by contouring a 0.7 cm radial
area around the pelvic iliac vessels and adding a mar-
gin to planning target volume. The medial portion of
the presacral nodal area was left out in the delinea-
tion of lymph nodes, aiming to spare the recto-
sigmodeum, otherwise the countering was much
alike the recommendation by the Radiation Therapy
Oncology Group Web site (www.rtog.org.). At the
initiation of the study no clear consensus for lymph
node irradiation was available. The upper external
iliac vessel delineation also included the lateral pre-
sacral nodal chain and the upper part of the sacral
(S1-82). However, delineation of the pelvic lymph
nodes was modified and slightly deviated from the
today’s ASTRO-guidelines due to practice to per-
form surgical obturatorius staging at that time and
the expected low risk of lymph node affection in this
area (<10%).

The rectum was delineated from the anus to the
rectosigmoid flexure. In the approved IMRT proto-
col predefined protocol-stated dose constraints to the
OARs were mandatory. The use of three-dimensional
(3D) CRT and IMRT in PCa permits dose escala-
tion strategies with improved sparing of normal tis-
sue. The following dose constraints as stated in our
IMRT protocol were used: 70 Gy or more and 60
Gy or more to maximum 30% and 50%, respectively,
of the volume of the rectum, and 70 Gy or more and
65 Gy or more to maximum 20% and 50%, respec-
tively, of the volume of the bladder.

Inverse planning software was applied (Nucleotron,
Veenendal, The Netherlands). Treatment plans were
generated by seven coplanar fields to the delineated
pelvic structures up to a total dose of 50 Gy encom-
passing the prostate and vesiculae seminales (target
volumes; PV), by use of 15-MV photon beams. Radi-
ation of the boost volume (24 Gy to the seminal
vesicles and the prostate for T3b; 24 Gy to the pros-
tate for =T3a) was done by a four-field box tech-
nique. Patients were instructed to empty the rectum
and keep the bladder filled during the course of
RAD. The radiation dose was described at the isoce-
nter according to the International Commission on
Radiation Units and Measurements Reports 62
(ICRU Report 62, www.icru.org).

RAD patients

Sampling and criteria. Between December 2004 and
July 2007 there was carried out a study of all patients
who received curative treatment for PCa at
Department of Oncology, and Oncological Surgery,
Oslo University Hospital, Radiumhospitalet [20].
The study was approved by the regional committee
for medical ethics, and all patients gave written
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informed consent. For this study the sub-sample of
patients (N = 180) with high-risk disease according
to D’Amico was used [18]. The inclusion criteria
were similar to the IMRT patients: Age <75 years,
no previous invasive cancer and initial PCa diagnosis
made during the last 6 months.

RAD planning and delivery. Patients in the high-risk
group were treated with conformal four-field box radi-
ation technique to the target volumes (50 Gy to the
seminal vesicles and prostate and boost 24 Gy to the
prostate for =T3a or 24 Gy to the prostate and semi-
nal vesicles for T3b). Like for IMRT, the rectum was
delineated from the anus to the rectosigmoid flexure
and patients were instructed to empty the rectum and
keep the bladder filled during the course of RAD.

ADT. All patients started neo-adjuvant ADT 6
months prior to IMRT, and this treatment was con-
tinued to a maximum of 2.5 years in some patients
with pN+ and a prognostic high-risk profile. We
applied a 3-month depot injection with gosereline
(Zoladex® 10.8 mg sc). As prophylaxis against flare-
ups, bicalutamide 50 mg X 1 orally was given for 30
days, beginning 1 week prior to first injection of gos-
ereline. All patients received the questionnaire at pre-
treatment (baseline) and again at 3- and 12-month
follow-up. Acute toxicity was defined as a time period
up to 90 days after finished radiation.

Questionnaire instruments and variables

The UCLA-PCI.With a time frame of the last 4 weeks
[21] the patients reported on function (several items)
and bother (1 item) in the urinary, bowel and sexual
domains. The scoring alternatives were: no problem
(5), very small problem (4) small problem (3), mod-
erate problem (2) and big problem (1). The scorings
were converted to scales ranging from 100 (no bother,
maximum function) to 0 (maximum bother, mini-
mum function) according to established algorithms.
Functions and bother were considered as continuous
variables.

The Hospital Anxiery and Depression Scale (HADS). The
HADS consists of seven items each on the anxiety and
depression sub-scales. The item scores range from 0
(not present) to 3 (highly present) last week, so the
sub-scale scores range from 0 (low) to 21 (high) [22].

The Fatigue Questionnaire (FQ). The FQ contains 11
items covering mental and physical fatigue items the
last 4 weeks each rated from O (as before) to 3 (very
much more). The total fatigue score ranges from 0

to 33, with higher scores implying more fatigue
[23,24].

The UCLA-PCI, the HADS and the FQ showed
adequate internal consistency with Cronbach’s
coefficient=0.65 at baseline.

The Short Form 12 (SF-12). The SF-12 questionnaire
covers physical and mental quality of life (QoL),
expressed as the Physical (PCS) and Mental
Composite Summary scores (MCS). Based on
T-transformations of the scorings, the mean PCS
and MCS scores in the general Norwegian male
population are 50 points. One standard deviation
covers 10 points [25,26].

Other wvariables. Current paired relationship meant
being married or cohabiting versus non-paired rela-
tionships, level of basic educarion was dichotomized
into low (<13 years) and high (=13 years) and cur-
rent work status was dichotomized into paid work ver-
sus not in paid work.

Somatic co-morbidiry was recorded if one or more
of the diseases covered by the UCLA-PCI were pres-
ent at baseline.

Statistics

The statistical assessment used for our study has been
comprehensively published recently [14]. In short,
cross-sectional differences between the IMRT and
RAD groups were analyzed with t-tests for continu-
ous variables, and in case of skewed distributions the
Mann Whitney U-test was used. Categorical differ-
ences were analyzed with y2-tests. For longitudinal
analyses paired sample t-tests were used to analyze
the changes in function and bother scores at the three
time points. Qutcomes were also assessed according
to Malcolm et al. [27] by the proportion of patients
who reached 90% of their baseline function scores
(PBS-90) at the post-treatment time points. In agree-
ment with Malcolm et al. patients with a baseline
function score <30 were excluded from the analyses
because they could have a high PBS-90 with a low
absolute score. Accordingly, bother patients with
baseline score <25 were excluded for the same rea-
son. The cut-off <25 for bother was chosen since
bother was rated with single questions for urine,
bowel and sexuality that are converted to (0—25-50—
75-100).The proportion of patients who had returned
to 100% of their baseline bother score (PBS-100)
were calculated at 3- and 12-month follow-up [27].
The 95% confidence intervals were shown on the
group scores of the figures. Figures 1-6 show the
mean scores of function and bother in the IMRT and
RAD groups, while Figures 7-9 show the proportions
reaching PBS-90 of function. Figures 10-12 depict
the proportions reaching PBS-100 of bother. Due to
technical reasons the Figures 7-12 carry a note of
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Figures 1-6. Mean scores of function and bother in the IMRT and RAD groups.

information. A p-value < 0.05 was regarded as statis-
tically significant, and all tests were two-sided. The
data were analyzed with the PASW 18.0 software.

Results
Characteristics of the samples

No significant differences were observed concerning
demographic variables and duration of ADT between
the IMRT and the RAD groups (Table I). As for men-
tal health and QoL, the RAD group showed a signifi-
cantly higher level of anxiety compared to the IMRT
group. Concerning PCa-related variables the IMRT
group showed higher mean PSA level, higher clinical
tumor stage, a higher proportion with Gleason score
>7, and a lower proportion lymph nodes without
malignancy (Table I).

Changes of function and bother mean scores over time
(longitudinal analyses)

For the IMRT group mean urinary, bowel and sexual
Jfunction scores were significantly reduced from base-
line to 3-month follow-up, and they did not improve

significantly from 3 to 12 months (Table II). In con-
trast, the mean function scores of the RAD group
were significantly reduced from baseline to 3 months
and then became further significantly reduced at
12-month follow-up. These patterns of changes over
time concerning function mean scores are depicted
in Figures 1-3.

In the IMRT group sexual and bowel bother were
significantly increased (lower values) from baseline
to 3-month follow-up, with small changes from 3 to
12 months. Urinary bother followed with significant
increase at 3 months and then significant decrease of
bother from 3 to 12 months.

The RAD group showed another pattern in
which urinary and sexual bother both were signifi-
cantly increased (lower mean values) from baseline
to 3 months, but with no further changes from 3 to
12 months. In contrast bowel bother showed sig-
nificant further increase between 3 and 12 months.
These patterns of changes over time concerning
function and bother mean scores are depicted in Fig-
ures 4-6.

The proportions of patients who returned to
=90% of their baseline function scores at 3- and
12-month follow-up are shown in Table III. In the
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Figures 7-9. Representing proportion reaching PBS-90 of
function.

IMRT group we observed for all functions a
significant reduction at 3 months compared to
baseline and no significant change from 3 to 12
months. The same pattern was found for the
urinary, bowel and sexual function in the RAD
group.

For bother we studied return to 100% of base-
line level. In the IMRT group 51% of the patients
had returned to baseline level of sexual bother at
3 months and for bowel bother the proportion was
44%. These proportions were minimally higher at
12 months. In contrast, 66% of the patients had
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Figures 10-12. Representing proportion reaching PBS-100 of
bother.

regained urinary baseline bother level at 3 months
and 77% at 12 months. In the RAD group baseline
level was reached at 3 months by 73% for urinary
bother and 72% for bowel bother. Urinary bother
was stabile to 12 months, while the proportion
reaching baseline for bowel bother at 12 months
was significantly lower (51%). Forty-five percent
of the patients reached baseline for sexual bother
at 3 months with closely the same percentage at
12 months (48%).

These patterns of changes over time concerning
function and bother mean scores are depicted in
Figures 7-12.
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Cross-sectional comparisons of the IMRT and RAD
groups

When compared cross sectionally at every time
points the IMRT group had significantly lower uri-
nary function scores than the RAD group, and the
urinary bother was significantly higher in the IMRT
group at baseline and 3 months (Table II). Bowel
function was significantly lower in the IMRT group
at 3- and 12-month, and bowel bother higher at 3
months compared to the RAD group. No between-
group differences were observed concerning sexual
function or bother at any time points.

The only significant finding between group dif-
ferences were observed at 3 months when the IMRT
group had significantly lower proportion reaching
baseline level for bowel bother (IMRT 44% vs. RAD
72%, p<0.05).

Differences in psychosocial variables between the IMRT
and RAD groups

Longitudinal findings. Anxiety, fatigue, and QoL
(PCS-12 and MCS-12) showed significant changes

over time in both the IMRT and RAD groups, while
that was not the case for depression in any of the
groups (Table IV).

Cross-sectional data. The level of anxiety was higher
in the RAD group compared to IMRT group at all
time points. At 3 months the IMRT group showed
significantly better mental and physical QoL.

Adjusted findings and findings at 12 months

We adjusted the significance between-group differ-
ences shown in Table II for the significance between
group variables shown in Table IV. Adjustment made
no changes concerning the significance between-
group differences shown in Table II.

Discussion

The current study represents to our knowledge the
first comprehensive report on the patients’ self-rating
perspective on function and bother when adding

Table I. Demographic and clinical characteristics at baseline of the IMRT sample (N = 90) and the RAD

sample (N = 180).

IMRT RAD Effect
Variables (N=90) (N=180) p-value size
Age at survey, years, mean (SD) 65.9 (5.8) 65.9 (5.4) 1.00
Paired relation, N (%) 79 (88) 160 (89) 0.79
Non-paired 11 (12) 20 (11)
=12 years of education, N (%) 54 (50) 92 (52) 0.21
> 12 years of education 36 (40) 85 (48)
Currently working, N (%) 37 (41) 53 (30) 0.06
Retired/disability pension 53 (59) 126 (70)
No comorbid disease, N (%) 51 (57) 95 (54) 0.64
> 1 comorbid disease 39 (43) 82 (46) 0.80
Diabetes 5 (6) 13 (8) 1.00
Myocardiac infarction 12 (13) 24 (14) 0.89
Asthma, chronic bronchitis 11 (12) 21 (13)
Current smoker, N (%) 20 (22) 25 (15) 0.08
Mental health, mean (SD)
Total fatigue 13.5 (3.7) 13.4 (3.9) 0.84 0.61
Anxiety 4.4 (2.8) 5.9 (2.3) <0.001
Depression 3.1 (2.1) 3.5 (3.0) 0.26
Qualiry of life, mean (SD)
Physical PCS-12 48.4 (8.3) 49.0 (8.3) 0.58
Mental MCS-12 53.1 (8.1) 51.6 (10.1) 0.22
PSA at diagnosis (ng/iml), mean (SD) 29.2 (19.8) 23.8 (13.9) 0.001 0.34
Clinical tumor stage, N (%) 0.02 0.32
cT1-cT2 16 (18) 57 (32)
cT3-cT4 74 (82) 123 (68)
Gleason score, N (%) <0.001
=6 3 (3) 23 (13)
7 36 (40) 108 (60)
>7 51 (57) 49 (27)
Lymph nodes, N (%) <0.001 2.15
pN1/Nx 52 (58) 7 (4)
pNO/NO 38 (42) 173 (96)
Duration of ADT in months, mean (SD) 25.1 (9.2) 25.0 (11.4) 0.94
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Table II. Mean function and bother scores of IMRT and RAD patients at baseline, 3- and 12-months follow-up.

IMRT (N =90)
Baseline 3 months 12 months p-values <0.05

Variables Mean (SD) Mean (SD) Mean (SD) over time
Urinary function total 81.6 (14.8) 75.7 (18.9) 75.7 (17.5) Baseline vs. 3 and 12 months
Sexual function total 48.2 (28.9) 11.0 (17.2) 9.1 (16.0) Baseline vs. 3 and 12 months
Bowel function total 89.9 (12.8) 78.3 (19.9) 80.9 (17.9) Baseline vs. 3 and 12 months
Urinary bother 74.4 (31.2) 68.4 (34.6) 77.3 (27.9) Baseline vs. 3 vs. 12 months
Sexual bother 62.7 (34.3) 45.2 (38.5) 43.4 (41.3) Baseline vs. 3 and 12 months
Bowel bother 89.4 (19.3) 65.3 (32.0) 70.1 (29.2) Baseline vs. 3 and 12 months

RAD (N =180)
Urinary function total 94.3 (10.8) 91.4 (13.8) 86.3 (16.9) Baseline vs. 3 vs. 12 months
Sexual function total 49.7 (26.0) 14.0 (18.4) 8.3 (13.3) Baseline vs. 3 vs. 12 months
Bowel function total 91.7 (9.7) 88.4 (13.4) 85.6 (13.8) Baseline vs. 3 vs. 12 months
Urinary bother 85.6 (23.3) 81.1 (25.2) 79.9 (26.4) Baseline vs. 3 and 12 months
Sexual bother 61.4 (34.5) 40.4 (37.6) 39.6 (37.7) Baseline vs. 3 vs. 12 months
Bowel bother 89.9 (19.8) 82.1 (25.1) 73.3 (27.6) Baseline vs. 3 and 12 months

p-values < 0.05 berween
groups

Urinary function
Urinary bother

Urinary function
Bowel function

Urinary function
Bowel function

Urinary bother

Bowel bother

IMRT to the pelvis with conformal RAD to the boost
volume compared to conformal RAD to the PV only.
All patients received LADT. Our hypothesis of no
significant differences in adverse effects between the
IMRT and RAD groups at 12-month follow-up
was partially supported as significant between-group
differences were observed for urinary and bowel
functions only. Using the proportion of return to
baseline calculation method, the hypothesis was
fully supported since no significant differences in
adverse effects were found. The fear of additional
toxicity in patients referred to pelvic irradiation due
to enlarge treatment volumes and the risk of accu-
mulative toxicity after pelvic lymph node dissection
is a real matter of concern in daily RAD practice.

The logic behind our study was to detect any increase
in unacceptable short- and longer term toxicity in
our IMRT-cohort.

Taking a longitudinal perspective on mean scores
in the IMRT group most functions showed a sig-
nificant reduction and most bother a significant
increase from baseline to 3-month follow-up with no
further significant changes from 3 to 12 months.
The only exception concerned urinary bother that
improved significantly from 3 to 12 months. In con-
trast the RAD group showed further reduction in
function and increase in bother from 3 to 12 months,
the exceptions being urinary and sexual bother. The
proportions of return to baseline methods showed
significant change from baseline to 3 months but not

Table III. Return rates to 90% baseline score for functions and 100% bother scores in IMRT and RAD

patients at 3- and 12-months follow-up.

IMRT (N =90)
Baseline 3 months 12 months

Variables N Ratio (%) Ratio (%) p-values < 0.05 over time
90% Urinary function 87 63/87 (72) 53/85 (62) Baseline vs. 3 and 12 months
90% Sexual function 60 2/58 (3) 2/59 (3)  Baseline vs. 3 and 12 months
90% Bowel function 89 50/87 (57) 52/87 (60) Baseline vs. 3 and 12 months
100% Urinary bother 84 52/81 (64) 62/81 (77) Baseline vs. 3 and 12 months
100% Sexual bother 78 32/74 (43) 34/75 (45) Baseline vs. 3 and 12 months
100% Bowel bother 89 38/87 (44) 41/87 (47) Baseline vs. 3 and 12 months

RAD (N =180)
90% Urinary function 172 138/172 (80) 108/169 (64) Baseline vs. 3 vs. 12 months
90% Sexual function 131 13/128 (2) 1/126 (1)  Baseline vs. 3 and 12 months
90% Bowel function 180 134/176 (76) 119/174 (68) Baseline vs. 3 and 12 months
100% Urinary bother 176 121/168 (72) 120/168 (71) Baseline vs. 3 and 12 months
100% Sexual bother 153 57/148 (39)  63/147 (43) Baseline vs. 3 and 12 months
100% Bowel bother 179 125/175 (71)  88/173 (51) Baseline vs. 3 vs. 12 months

p-values < 0.05 between groups

Bowel bother




Prospective studies of adverse effect of RAD and IMRT 1387

further on to 12 months for all functions and bothers
in the IMRT group, and the same pattern in the
RAD group except for urinary function and bowel
bother that both became significantly worse from
3 to 12 months.

Sanda et al. [28] among others investigated the
impact of ADT duration as an essential factor on
sexual function and QoL. They reported long-lasting
symptoms and worse bowel and sexual QoL scores
2 years after RAD than baseline scores. In our
sample, patients in both groups had impaired sexual
function and increased bother during follow-up
possibly due to LADT.

The distribution of more advanced cancer to the
IMRT-cohort than in the RAD group may reflect the
intention of the protocol to introduce a new radiation
technique without possibly increased harm to the
patients. This concept might have had influenced the
attitude of the patients enrolled into this study. As seen,
mental QoL actually improved significantly at both 3
and 12 months and was better in the IMRT cohort
compared to RAD group. The positive influence of
regular visits may be supported by the finding of
decreased anxiety in the IMRT group compared to the
RAD group throughout the observation period. This
result might be biased by a follow-up schedule in the
IMRT cohort encountering trained personal at the
clinic to support coping strategies and the fact that
treatment for a prognostically poor cancer has taken
place. Physical QoL in contrast was significantly
increased at 3 months perhaps for the same reason,
while as reduced functions drag on a significant reduc-
tion is seen from 3- to 12-month follow-up.

One year with follow-up may be sufficiently rep-
resentative to detect the major adverse effect profiles
in men treated with RAD. In one of our recent stud-
ies Stensvold et al. could show that function scores

at 6 months were significantly associated with func-
tion scores at 24 months [29].

Our results are comparable to published series
using IMRT to the target volumes [7] and more
favorable compared to studies involving non-IMRT
techniques to the whole pelvis. In contrast to
Pervez et al. we did noticed a decline in urinary
function from baseline to 1-year follow-up [8].
Interestingly, the decrease in this domain was not
equivalently transformed with substantial bother at
follow-up.

One major restrictive issue for implementation of
pelvic irradiation is the possible risk of increased
adverse effects. In a previous study Pinkawa and
colleagues compared clinician rated adverse effects
after whole pelvic to prostate-only RAD [4]. They
found a significant decline in bowel function scores
in the acute and chronic phase after encompassing
pelvic structures compared to those receiving lim-
ited prostate irradiation. In contrast, in our study
patients receiving IMRT including the pelvis had
more reduced bowel function and bother during the
acute phase, but the situation improved considerably
at 12-month follow-up. At that time point the
patients had improved mean scores in the bowel
domain. Thus, it is not unreasonable to presume
that the introduction of a better conformal tech-
nique as done by IMRT contributed to the seen
improvement. Still, we have to acknowledge that
many centers are now using IMRT to the prostate
as a standard rather than four-field treatment. Since
we applied conformal RAD in both groups to the
PV our study is not biased but one could expect in
general less toxicity using IMRT compared to our
results.

Summarized, in our work the acute urinary and
bowel-associated adverse effect profiles as rated by

Table IV. Psychosocial scores in IMRT and RAD patients at baseline, 3- and 12-month follow-up.

IMRT (N =90)
Baseline 3 months 12 months

Variables Mean (SD) Mean (SD) Mean (SD) p-values <0.05 over time
HADS — Anxiety 4.4 (2.8) 3.9 (3.1) 3.8 (3.6) Baseline vs. 3 months
HADS — Depression 3.1 (2.2) 3.2 (2.9) 3.2 (3.3)
Total Fatigue 13.4 (3.8) 16.4 (4.9) 16.0 (4.8) Baseline vs. 3 and 12 months
PCS-12 49.1 (7.9) 54.5 (3.8) 50.2 (6.3) 3 months vs. baseline and 12 months
MCS-12 53.2 (8.1) 59.5 (3.7) 60.7 (6.0) Baseline vs. 3 and 12 months

RAD (N =180)
HADS - Anxiety 5.9 (2.3) 5.7 (2.4) 5.5 (2.3) Baseline vs. 12 months
HADS — Depression 3.6 (3.1) 3.3 (3.1) 3.4 (3.3)
Total Fatigue 13.4 (3.9) 15.3 (4.4) 16.1 (4.6) Baseline vs. 3 months vs. 12 months
PCS-12 48.7 (8.3) 49.8 (6.6) 50.9 (6.0) Baseline vs. 3 months vs. 12 months
MCS-12 51.9 (9.6) 54.5 (6.2) 60.4 (4.1) Baseline vs. 3 months vs. 12 months

p-values < 0.05 between groups

HADS - Anxiety

HADS - Anxiety
PCS-12
MCS-12

HADS - Anxiety
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patients were significantly increased for the IMRT
group and less in the conformal RAD group. The
phase of acute adverse effects lasted for a couple of
months in the former but improved during the 6- and
12-month period. Persisting urinary, bowel and
sexual side effects resembled both groups at 1-year
follow-up. Similar, patient-reported bother in the
urinary or bowel domain was declining more rapid
in the IMRT group, but at last follow-up these
patients had not more reduced QoL compared to
men treated with RAD. In light of our results it
appears safe to introduce pelvic irradiation for men
with LAPC, but outcome data have to support an
eventual general recommendation. So far our expe-
rience with enlarged fields using a modern RAD
technique can pave the way for more pro-active
inclusion of areas with potential spread beyond the
primary tumor in those patients.

Strength and limitations

In our previous study about adverse affects and
IMRT we found by attrition analysis that our results
could probably be extended to our whole sample
[15]. Further, reliability of our approach is supported
by the used of established instruments with well-
documented psychometric properties. In addition,
we obtained psychosocial variables from all patients.
Our patients stayed with us through the study period
since most of them did their ratings at every time
point. However, our results have to be considered in
the light of some limitations. Our sample is consider-
able, but not large. The study was designed to assess
adverse effects and without regard for oncological
outcomes. This will be done in a planned future
project.

Conclusion

On the whole, the adverse side effect profiles in
patients on LADT with LAPC including pelvic
structures applying IMRT and RAD to the target
volumes are very similar to that observed in limited
field irradiation in high-risk patients applying
RAD and LADT. Still, patients report more bother
in the acute phase for urinary and bowel domain
despite of IMRT technique. Regularly follow-ups
and rigorous intervention seem to be beneficial in
these patients.
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