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Summary
Spacers are increasingly
placed between the prostate
and rectal wall before prostate cancer radiation therapy.
Long-term clinical results
are needed to better define a
possible benefit for patients.
The first 5-year quality of
life results in a group of
prostate cancer patients
treated with a hydrogel
spacer demonstrate excellent
treatment tolerability, in
particular regarding bowel
problems, superior to the results of a control group
treated conventionally.

Purpose: To evaluate quality of life changes up to 5 years after prostate cancer radiation therapy (RT) with a hydrogel spacer.
Methods and Materials: In the years 2010 to 2011, 114 patients received external
beam radiation therapy to the prostate; 54 patients were selected for a hydrogel injection before the beginning of RT. Treatment was performed applying fractions of 2 Gy
up to a total dose of 76 Gy (nZ96) or 78 Gy (nZ18, all with hydrogel). Patients were
surveyed before RT; at the last day of RT; and a median time of 2 months, 17 months,
and 63 months after RT using a validated questionnaire (Expanded Prostate Cancer Index Composite). A mean score change of >5 points was defined as clinically relevant.
Results: For patients treated with a hydrogel spacer, mean bowel function and bother
score changes of >5 points in comparison with baseline levels were found only at the
end of RT (10-15 points; P<.01). No spacer patient reported moderate or big problems
with his bowel habits overall. Mean bother score changes of 21 points at the end of RT,
8 points at 2 months, 7 points at 17 months, and 6 points at 63 months after RT were
found for patients treated without a spacer. A bowel bother score change >10 points
was found in 6% versus 32% (P<.01) at 17 months and in 5% versus 14% (PZ.2) at
63 months with versus without a spacer.
Conclusions: The first 5-year quality of life results in a group of prostate cancer patients
treated with a hydrogel spacer demonstrate excellent treatment tolerability, in particular
regarding bowel problems. Further studies with dose-escalated or re-irradiation concepts
can be encouraged. Ó 2017 The Author(s). Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Radiation therapy or radical prostatectomy are the curative
treatment options for localized prostate cancer. In a recently
published randomized study, metastases and overall survival rates have been shown to be comparable (1). Applying
the EPIC (Expanded Prostate Cancer Index Composite),
external beam radiation therapy proved to be favorable in
the urinary and sexual domains (2). However, a disadvantage resulted in the bowel domain, as in several previous
comparative studies (3, 4).
Because the anterior rectal wall is located close to the
prostate, it is commonly included in the high-dose volume.
Biodegradable spacers can be injected or inserted between
the prostate and anterior rectal wall to achieve a distance of
approximately 1.0 to 1.5 cm between the prostate and
rectum. Several studies have reported well-tolerated injection procedures and radiation therapy (RT) treatments (5).
Apart from considerable reduction of rectal dose, a prospective, randomized trial has shown a reduction of rectal
toxicity after hydrogel injection in patients undergoing RT
for prostate cancer (6, 7).
Long-term clinical results are needed to better define a
possible benefit for patients. The aim of this analysis was to
evaluate quality of life changes up to 5 years after RT for
prostate cancer with a hydrogel spacer.

Methods and Materials
In the years 2010 to 2011, 114 patients received external beam
radiation therapy to the prostate without pelvic lymph nodes
in our department. Depending on the patient’s and responsible
radiation oncologist’s preference, 54 patients were selected for
a hydrogel injection before the beginning of RT. The injection
of 10 mL hydrogel (SpaceOAR System, Augmenix, Waltham,
MA) was performed under transrectal ultrasound guidance
after dissecting the space between prostate and rectum with a
saline/lidocaine solution under local anaesthesia, as explained
in detail in prior publications (8).
Treatment plans were based on a computed tomography
scan in the supine position with a full bladder, within 3 to
5 days after hydrogel injection. Additionally, T2-weighted
magnetic resonance imaging scans were performed for
image fusion in 27 patients after hydrogel injections (initial
experience). For the planning target volume, 8-mm lateral
and anterior, 5-mm superior and inferior, and 4-mm posterior margins were added to the clinical target volume
(corresponding to prostate with or without seminal vesicles)
contours. Treatment was performed with a 5-field intensity
modulated radiation therapy technique (180 , 105 , 45 ,
315 , 255 gantry angles), applying fractions of 2 Gy up to
a total dose of 76 Gy (nZ96) or 78 Gy (nZ18, all with
hydrogel). The same objectives and constraints were used
for inverse intensity modulated radiation therapy treatment
planning for all patients: maximum rectum V50 Z 50%,
maximum rectum V70 Z 20% (constraint: 76 Gy maximum
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rectal dose), maximum bladder V55 Z 50%, maximum
bladder V70 Z 30%. Ultrasound-based image guidance was
applied before each fraction.
Patients were surveyed prospectively before RT; at the last
day of RT; and a median time of 2 (range, 1-3) months, 17
(range, 12-23) months, and 63 (range, 55-70) months after
RT using the EPIC questionnaire (9); comprising 50 items
concerning urinary, bowel, sexual, and hormonal domains);
with 91, 82, 79, 106, and 84 responses (including 50, 51, 48,
51, and 41 patients with hydrogel), respectively. The total
number of questionnaire pairs to analyze changes relative to
baseline levels before treatment was 80, 77, 85, and 65 at the
last day of RT; and 2 months, 17 months, and 63 months after
RT, respectively (including 49, 46, 47, and 37 patients with
hydrogel). The multi-item scale scores were transformed
linearly to a 0 to 100 scale, with higher scores representing
better quality of life. A mean score change of >5 points was
defined as clinically relevant: 5 to 10 as “little,” 10 to 20 as
“moderate,” and >20 as “very much” changed (10).
IBM SPSS 22.0 (Armonk, NY) software was used for
statistical analysis. The Mann-Whitney U test was applied
to determine differences between continuous patient characteristics, including quality of life score differences between patient subgroups. The c2 test served to compare
categorical variables. The Wilcoxon matched-pairs test was
applied to determine longitudinal changes within a specific
subgroup. All P values reported are 2-sided; P<.05 is
considered significant.

Results
Baseline patient characteristics of patients treated with a
spacer were similar to those of patients who were treated
without a spacer in the same time period. Apart from a
significantly lower dose to the rectum for patients with a
spacer, all P values were above the level of statistical significance (Table 1). Mean bowel function and bother score
changes of >5 points in comparison with baseline levels
before treatment were found only at the end of RT (10-15
points; P<.01) for patients treated with a hydrogel spacer.
Mean long-term urinary and bowel domain scores hardly
differed from baseline in the spacer group (<2 points). No
spacer patient reported a moderate or big problem with his
bowel habits overall. A single patient with a hydrogel spacer
reported an invasive bowel procedure within the follow-up
period (a polypectomy).
Bowel domain score changes were higher (statistically
not significant) in comparison with the patient group with a
spacer, with mean bother score changes of 21 points at the
end of RT, 8 points at 2 months, 7 points at 17 months, and
6 points at 63 months after RT. Statistically significant
differences were found comparing bowel domain scores
17 months after RT (PZ.01) and specific items 17 months
and 63 months after RT (Table 2). Five non-spacer patients
reported an invasive bowel procedure: 2 polypectomies, 2
sclerotherapies of hemorrhoids, and a single endoscopic
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Table 1

Baseline patient characteristics
Characteristic

With spacer (nZ54)

Without spacer (nZ60)

Patient age (y), median (range)
PTV (cm3), median (range)
PSA (ng/mL), median (range)
Low/intermediate/high-risk patients, %
Bowel function score before RT, mean (quartiles)
Bowel bother score before RT, mean (quartiles)
Most frequent comorbidities (%)
Hypertension
Coronary heart disease
Diabetes
Mean (quartiles) dose to bladder
Percentage of volume inside 90% isodose
Percentage of volume inside 70% isodose
Mean (quartiles) dose to rectum
Percentage of volume inside 90% isodose
Percentage of volume inside 70% isodose

73 (56-82)
126 (37-335)
7.6 (2.3-83)
35/41/24
96 (89;96;100)
100 (93;100;100)

73 (53-84)
123 (36-254)
7.1 (1.8-94)
32/47/22
96 (89;96;100)
96 (90;96;100)

35
15
7

28
20
7

16 (8;12;23)
28 (16;24;40)

14 (6;12;20)
27 (15;25;32)

4 (0;2;7)
20 (12;18;30)

13 (6;12;16)*
32 (24;31;38)*

Abbreviations: PSA Z prostate-specific antigen; PTV Z planning target volume; RT Z radiation therapy.
* P<.01 comparing patients with versus without a spacer.

coagulation of a rectal bleeding. A bowel bother score
change >10 points was found in 6% versus 32% (P<.01) at
17 months and in 5% versus 14% (PZ.2) at 63 months with
versus without a spacer.
Sexual bother score changes tended to be smaller in the
patient group with a spacer. At the time of the last questionnaire, 24% (with spacer) versus 3% (without spacer)
reported erections firm enough for intercourse (P<.01).

Discussion
Because the anterior rectal wall is located at the posterior
prostate border, it is exposed to high doses even with
modern intensity modulated and image guidance techniques, resulting in a risk of acute and late rectal toxicities

Table 2

(11). A spacer increases the distance between the prostate
and rectum over a period of several weeks.
The dosimetric advantage, protecting the rectum from
high dose levels, and the stability for the treatment duration
have been clearly shown in this study and in prior studies
evaluating a spacer application (12, 13). Several studies
have been published about the injection procedure and
toxicity during RT or a few months after RT (8, 14). In a
larger series of 258 patients from different centers,
injection-related grade 2 toxicities were reported in 5 cases
(2%), most frequently a rectal wall penetration of the
hydrogel (15). Other studies also reported grade 3 events,
such as rectal ulcerations or fistulas (16). These might be
associated with the injection technique or RT technique, for
example in hypofractionated carbon ion or proton radiation
therapy (14, 16).

Quality of life 1 and 5 years after radiation therapy
Variable

1.5 years after RT
Mean (quartiles) urinary bother score change
Mean (quartiles) bowel bother score change
Mean (quartiles) sexual bother score
Moderate/big problem with bowel urgency %
Moderate/big problem with losing control of stools %
Moderate/big problem with bowel habits overall %
5 years after RT
Mean (quartiles) urinary bother score change
Mean (quartiles) bowel bother score change
Mean (quartiles) sexual bother score
Moderate/big problem with bowel urgency %
Moderate/big problem with losing control of stools %
Moderate/big problem with bowel habits overall %
Abbreviation as in Table 1.
Positive number corresponds to decreasing score.

With spacer

Without spacer

P

2 (7;0;4)
1 (0;0;0)
13 (0;6;31)
0
0
0

3 (11;4;4)
7 (4;0;14)
18 (0;19;42)
13
9
17

.49
.13
.28
<.01
.03
<.01

0 (5;0;7)
1 (0;0;4)
21 (0;9;39)
0
0
0

3 (9;4;4)
6 (4;0;11)
28 (6;31;75)
14
7
7

.22
.99
.77
.01
.09
.08
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Cost-effectiveness of hydrogel injection is a controversial issue in times of emerging new treatments and
increasing health care costs. Despite significant advantages
of hydrogel, conventional RT is also well tolerated for the
vast majority of our patients. Published studies have
compared the cost of hydrogel injection in comparison with
the cost of rectal toxicities. Vanneste et al (17) found the
spacer to be cost-effective owing to less severe rectal toxicities and cost reductions in the management of rectal side
effects. Hutchinson et al (18) concluded cost-effectiveness
of hydrogel use for patients treated with high-dose stereotactic RT, but cost increases for conformal RT.
Because this is a retrospective cohort study with a heterogeneous patient population, a bias cannot be excluded
for unknown or non-evaluated baseline characteristics. The
current best evidence is a randomized study, with recently
reported final 3-year results (7), also using the EPIC
questionnaire with the benefit of giving us information
about the most important effects of prostate cancer treatment from the patient’s perspective. The clinical comparison with patients treated without a spacer reveals hardly
any difference in the acute phase in all published studies,
but statistically significant long-term advantages of the
spacer, with lower numbers of rectal toxicities and better
bowel quality of life (6, 7, 19). The most important result is
a long-term bowel quality of life that does not differ from
the baseline level before treatment, which is an important
aim of our treatment. This aim was reached in the randomized study (6, 7), as well as in our initial experience
after a follow-up period of 5 years, supporting the results of
the randomized study in an independent single-center
experience in a smaller patient group, but a longer
follow-up period. The proportion of patients with at least a
10-point decline of bowel scores was significantly smaller
for patients with a spacer in the randomized study, with
percentages comparable to our study (5% vs 21% after
3 years; PZ.02). A moderate or big problem with bowel
movements has not been reported in the spacer group after
1 to 2 or after 5 to 6 years following treatment in our study.
The favorable experience is encouraging for the design of
further larger studies with hypofractionated or doseescalated or re-irradiation concepts.
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