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Abstract
Introduction and hypothesis To assess changes in quality of life (QoL) and sexual function outcomes at 1 year after tension-free
vaginal tape (TVT) versus polyacrylamide hydrogel injection (PAHG).
Methods In a randomized trial comparing TVT (n = 111) and PAHG (n = 113) treatments of stress urinary incontinence (SUI),
we compared urinary incontinence and health-related QoL using the Urogenital Distress Inventory (UDI-6), Incontinence Impact
Questionnaire, Short Form (IIQ-7), Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12) and RAND-36
Item Health Survey (RAND-36) at baseline and 1 year.
Results UDI-6 and IIQ-7 showed improved incontinence-related QoL (p = 0.001) from baseline in both groups except for difficulty
emptying the bladder and pain/discomfort. At 1 year, TVT patients experienced less urinary symptom-related distress compared to
PAHG (p < 0.001). Sexual function improved in both groups (p < 0.001 for TVT and p = 0.01 for PAHG) with higher scores for the
physical section subscale (p < 0.001) for TVT. Health-related QoL (RAND-36) improved from baseline in both groups in physical
and social functioning (p < 0.001) with better outcome in the TVT group for physical functioning (p < 0.001). Increase in pain from
baseline (p = 0.02) was detected for TVT, but not for PAHG. However, there was no difference between the groups (p = 0.78).
Conclusions In primary SUI, TVT and PAHG treatments both improved QoL and sexual function at 1 year. However, incon-
tinence and health-related QoL scores were better in the TVT group.More pain compared to the baseline was reported after TVT,
although there was no difference between groups. Clinical significance needs to be evaluated in long-term follow-up.
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Introduction

Urinary incontinence affects up to 46% of adult women [1],
markedly reducing the quality of life (QoL) [2], and even
minimal incontinence is associated with a significant decline
in QoL [3]. The majority of female urinary incontinence is
associated with exertion, sneezing or coughing, i.e., stress
urinary incontinence (SUI) [4]. In addition to a negative im-
pact on overall QoL, sexual dysfunction is also commonly
reported in women with SUI [5].

The first-line treatment of SUI, pelvic floor muscle train-
ing, increases QoL [6]. However, many women require inva-
sive treatments, and the most common surgical option for SUI
is midurethral sling surgery with retropubic tension-free vag-
inal mesh tape (TVT), which has a high success rate [7].
However, mesh complications, such as erosion, obstruction
and pain [8], have raised concerns, and in England the new
NICE Guidelines advise that midurethral slings only be
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considered if other procedures are not suitable [9].
Furthermore, studies have shown that women are prepared
to trade efficacy for safety by preferring a minimally invasive
procedure [10, 11].

An alternative and minimally invasive treatment option for
SUI is bulking. Transurethral polyacrylamide hydrogel
(PAHG, Bulkamid®) is a homogeneous gel that has been used
for more than 10 years to treat SUI in women, and it has been
proven to be a safe intervention [12–14]. Bulking has been
typically used as salvage treatment in elderly patients.
However, PAHG use is also gaining popularity for primary
SUI in younger women. However, little is known about QoL
or sexual function following bulking treatments [15].

Several studies have shown improved QoL [7, 16], and
improved sexual function after midurethral sling placement
[17–19]. Previous studies with PAHG used as a salvage treat-
ment show improved QoL [20–23] and improved sexual func-
tion [20]. However, among primary SUI patients the effect of
PAHG in QoL has not been reported.

We conducted a randomized trial comparing TVT and
PAHG treatments in women with primary SUI [24]. The
aim of the present study was to assess QoL and sexual func-
tion outcomes at 1 year following TVT or PAHG injections
using both urinary incontinence-specific and general health-
related quality of life (HRQoL) questionnaires.

Materials and methods

Two hundred twenty-four women suffering from SUI with
inadequate response to pelvic floor muscle training were in-
cluded in this trial conducted at Helsinki University Hospital,
Helsinki, Finland, as reported before [24]. Briefly, the women
were referred to our clinic for SUI treatment and after written
consent randomized 1:1 to TVT (n = 111) or PAHG (n = 113)
treatments. Both procedures were performed in an outpatient
setting using local anesthesia. The TVT (TVT-Exact®,
Gynecare, Ethicon, Johnson & Johnson, USA) was inserted
as originally described [25]. PAHG injections (Bulkamid®,
Contura, Denmark) were injected under endoscopic control
1.5 cm from the vesico-urethral junction to four sites with
hydrogel cushions meeting at midline [19]. Six women in
the TVT group and five women in the PAHG group withdrew
their consent after randomization, one woman accidentally
received two randomization envelopes, and four women were
lost to follow-up. Two hundred twelve women (TVT n = 104
and PAHG n = 108) underwent treatment as randomized and
were included for this 1-year analysis.

Patients gave written informed consent before enrollment.
The study was approved by the Helsinki University Ethics
Committee and registered in Clinical Trials, NCT02538991.

Urinary incontinence-related QoL outcomes were assessed
using the Urogenital Distress Inventory (UDI-6), Incontinence

Impact Questionnaire Short Form (IIQ-7) and Pelvic Organ
Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-
12). General HRQoL was assessed using the RAND-36 Item
Health Survey (RAND-36) at baseline and at 1-year follow-
up.

As incontinence-specific questionnaires, we used UDI-6
and IIQ-7 to assess symptom distress and the impact of incon-
tinence on daily life with the total score ranging from 0 to 100.
Higher points indicate more distress. For the UDI-6 and IIQ-7
minimally important difference (MID), the smallest change in
a questionnaire score that is found to correlate with meaning-
ful symptom improvement has not been defined but ≥ 75%
improvement in UDI-6 and IIQ-7 has been used while defin-
ing MID for ICIQ-UI-SF [26]. Therefore, to try to evaluate
clinical difference and not only statistical difference alone, we
calculated in how many women ≥ 75% improvement was
reached.

The impact of SUI on a patient’s sexual life during the last
6 months was measured with the PISQ-12 questionnaire [27].
Three subscales can be identified: behavior-emotional, phys-
ical and partner related. The maximum score is 48 with higher
points indicating better sexual satisfaction.

To measure HRQoL we used the RAND-36 questionnaire
[28] including eight multi-item dimensions: general health,
physical functioning, mental health, social functioning, vital-
ity, pain, and physical and emotional role functioning. Higher
scores indicate better HRQoL.

The study was conducted as a noninferiority trial based on
rates of patient satisfaction with treatment [24] and QoL, and
sexual function analyses were secondary outcomes. All statis-
tical analyses were performed using IBM SPSS Statistics, ver-
sion 24.0 (SPSS Inc., Chicago IL, USA). Data on the ques-
tionnaires are presented as means ± SD. Student’s t-test for
paired samples was used to test changes in outcome measures
within the groups before and 1 year after the treatment.
Student’s t-test for independent samples was used to analyze
possible differences between the two treatment groups. Data
are presented on an intention-to-treat basis but we also per-
formed per protocol analyses to confirm that the results did not
significantly differ. P < 0.05 was considered significant for all
analyses.

Results

Baseline characteristics were similar between the groups
(Table 1). The mean age of the participating women was
51.0 years; 43.4% were postmenopausal; the mean BMI was
25.0 and mean parity 2.1.

The UDI-6 and IIQ-7 questionnaires were filled adequately
at baseline by 101 (97.1%) women in the TVT group and 107
(99.1%) in the PAHG group and after 1 year by 103 (99.0%)
and 108 (100.0%) women, respectively. The baseline scores
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showed no differences between the groups, and most distress
was reported with stress-related leakage and impact of incon-
tinence on physical activities (Tables 2, 3 and Fig. 1). At 1 year
in UDI-6 and IIQ-7, the total score and individual questions

showed significant improvement from baseline in both groups
except for UDI-6 questions 5–6 about difficulty emptying the
bladder and pain or discomfort (Tables 2, 3 and Fig. 1). Total
scores of UDI-6 and IIQ-7 indicate less urinary symptom-

Table 1 Demographics of the
212 women undergoing TVT or
PAHG treatment. Intention-to-
treat data*

TVT group

n = 104

PAHG group

n = 108

Age, mean, ± SD (range) 50.4 ± 10.4 (32.0–78.0) 51.5 ± 11.0 (31.0–80.0)

Postmenopausal 44 (42.3) 48 (44.4)

Systemic HRT 20 (19.2) 25 (23.1)

Vaginal estrogen 29 (27.9) 35 (32.4)

BMI (kg/m2), mean ± SD (range) 24.5 ± 3,5 (16.1–34.9) 24.8 ± 3.6 (18.9–34.2)

Smoking 14 (13.5) 10 (9.3)

Socioeconomic status

Working 83 (79.8) 86 (79.6)

White and blue collar workers 85 (81.7) 87 (80.5)

Others 19 (18.3) 21(19.5)

Parity/delivery, mean ± SD (range) 2.1 ± 1.0 (0–5) 2.1 ± 0.9 (0–6)

0 7 (6.7) 4 (3.7)

Vaginal deliveries 93 (89.4) 101 (93.5)

Cesarean section only 4 (3.8) 3 (2.8)

Duration of incontinence

> 1 and < 2 years 1 (1.0) 4 (3.7)

2 to 5 years 64 (61.5) 65 (60.2)

> 5 years 39 (37.5) 39 (36.1)

Distress from incontinence
(VAS 0–10)**, mean ± SD (range)

8.0 ± 1.4 (4–10) 8.1 ± 1.4 (4–10)

TVT, tension-free vaginal tape; PAHG, polyacrylamide hydrogel; SD, standard deviation; HRT, hormone re-
placement therapy; BMI, body mass index; VAS, visual analogue scale
* Data are presented as number of patients (%) unless otherwise stated
** n = 1 for missing PAHG group data

Table 2 Results from UDI-6

UDI-6 Baseline TVT
n = 104

Baseline PAHG
n = 108

One year TVT, p
within-group difference

One year PAHG, p
within-group difference

p between-group
difference

Frequent
urination

0.99 ± 0.92 (95% CI
0.81–1.17)

1.26 ± 0.94 (95% CI
1.07–1.44)

0.46 ± 0.61 (95% CI
0.34–0.58), p = < 0.001

0.72 ± 0.79 (95% CI
0.57–0.87), p = < 0.001

0.01 (95% CI
-0.46–0.75)

Urine leakage
urgency

1.01 ± 0.96 (95% CI
0.82–1.20)

1.23 ± 1.04 (95% CI
1.01–1.48)

0.25 ± 0.46 (95% CI
0.16–0.34), p = < 0.001

0.72 ± 0.77 (95% CI
0.57–0.87), p = < 0.001

< 0.001 (95% CI
-0.67–0.19)

Urine leakage
stress

2.76 ± 0.47 (95% CI
2.67–2.86)

2.78 ± 0.46 (95% CI
2.69–2.86)

0.15 ± 0.36 (95% CI
0.08–0.22), p = < 0.001

1.36 ± 0.96 (95% CI
1.17–1.54), p = < 0.001

< 0.001 (95% CI
-1.40–0.99)

Dropping 2.06 ± 0.90 (95% CI
0.09–1.89)

2.13 ± 0.78 (95% CI
1.98–2.28)

0.33 ± 0.5 (95% CI
0.23–0.44), p = < 0.001

1.02 ± 0.82 (95% CI
0.86–1.18), p = < 0.001

< 0.001 (95% CI
-0.87–0.49)

Difficulty
emptying
bladder

0.42 ± 0.68 (95% CI
0.28–0.55)

0.43 ± 0.72 (95% CI
0.29–0.57)

0.50 ± 0.61 (95% CI
0.38–0.63), p = 0.29

0.50 ± 0.71 (95% CI
0.37–0.64), p = 0.33

0.96 (95% CI
-0.18-0.18)

Pain or
discomfort

0.32 ± 0.63 (95% CI
0.19–0.44)

0.39 ± 0.60 (95% CI
0.27–0.50)

0.34 ± 0.67 (95% CI
0.21–0.47), p = 0.81

0.27 ± 0.56 (95% CI
0.20–0.38), p = 0.06

0.42 (95% CI
-0.10-0.24)

Total score (max
100)

31.48 ± 11.51 (95% CI
29.21–33.75)

34.57 ± 10.85 (95%CI
32.49–36.65)

7.89 ± 7.65 (95% CI
6.38–9.40), p = < 0.001

18.96 ± 13.20 (95% CI
16.43–21.50), p = < 0.001

< 0.001 (95% CI
-3.37–1.95)
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related distress among TVT patients compared to PAHG (p <
0.001) (Fig. 1). All individual UDI-6 and IIQ-7 questions,
except for difficulty emptying the bladder and pain, also show
better improvement in the TVT group compared to the PAHG
group after 1 year (Table 2). Women in the PAHG group
scored highest for stress-related leakage and impact on phys-
ical activities. In the TVT group 62 (59.6%) and in the PAHG
group 21 (19.4%) reached the ≥ 75% improvement in UDI-6
(p < 0.001) and for IIQ-7 93 (89.4%) and 52 (48.1%), respec-
tively (p < 0.001).

Sexual activity did not differ between the groups; 72
(69.2%) women in the TVT group and 71 (65.7%) in the
PAHG group were sexually active at baseline and at 1 year
72 (69.2%) and 73 (67.6%), respectively. The mean age of
sexually inactive women was higher [57.1 ± 10.6 (37.0–
80.0) vs. 48.0 ± 9.4 (31.0–76.0)] and they were more often
postmenopausal [47 (69.1%) vs. 44 (30.8%)] compared to
sexually active women. Subjective distress VAS from in-
continence did not differ between the groups. A total of

64.6% of all the patients remained sexually active, 26.4%
remained sexually inactive, 3.8% became sexually active
(n = 3 in the TVT group and n = 5 in the PAHG group),
and 3.3% became sexually inactive (n = 2 in the TVT group
and n = 5 in the PAHG group) with no difference between
the treatment groups. Total score points improved in both
groups showing improvement in overall sexual satisfaction
(p < 0.001 for TVT and p = 0.01 for PAHG), and there was
no difference between the groups (TVT 36.84 ± 5.27 vs.
PAHG 34.95 ± 6.33; p = 0.05, 95% CI -0.03-3.81). In the
subscale analyses, behavior-emotional or partner-related
sections showed no significant improvement from baseline
to 1 year and no difference between the groups. On the
physical subscale there was significant improvement in
both groups between baseline and 1 year (p < 0.001 for both
TVT and PAHG) with higher scores in the TVT group at
1 year (14.69 ± 1.38 in the TVT group vs. 13.22 ± 2.6 in the
PAHG group, p < 0.001, 95% CI 0.79–2.16). Postoperative
dyspareunia remained unchanged in both groups (p = 0.38
for TVT and p = 0.52 for PAHG), and there was no differ-
ence between the groups at 1 year (p = 0.70).

Health-related QoL by RAND-36 showed significant im-
provement from baseline in physical functioning and social func-
tioning in both groups with better outcome in the TVT group for
physical functioning (p < 0.001, Fig. 2). In the TVT group, en-
ergy (p< 0.001) and emotional well-being (p = 0.02) improved
from baseline without any difference between the groups at
1 year. A lower score indicating more pain at 1 year compared
to baseline (86.0 vs. 80.2, p = 0.02, 95% CI 0.9–10.4) was de-
tected only in the TVT group. However, there was no significant
difference in the comparison between the groups (p = 0.78).

Table 3 Results from IIQ-7

IIQ-7 Baseline TVT Baseline PAHG One year TVT, p
within-group difference

One year PAHG, p
within-group difference

p between-group
difference

Household chores 1.12 ± 0.80 (95% CI
0.96–1.28)

1.10 ± 0.90 (95% CI
0.93–1.28)

0.05 ± 0.22 (95% CI
0.01–0.09), p = < 0.001

0.43 ± 0.69 (95% CI
0.30–0.57), p = < 0.001

< 0.001 (95% CI
-0.52–0.24)

Physical
acitivities

2.68 ± 0.56 (95% CI
2.57–2.80)

2.68 ± 0.58 (95% CI
2.57–2.79)

0.22 ± 0.56 (95% CI
0.11–0.39), p = < 0.001

1.17 ± 0.99 (95% CI
0.98–1.36), p = < 0.001

< 0.001 (95% CI
-1.16–0.72)

Entertainment
activities

1.56 ± 1.03 (95% CI
1.35–1.76)

1.57 ± 0.87 (95% CI
1.40–1.74)

0.07 ± 0.30 (95% CI
0.01–0.13), p = < 0.001

0.49 ± 0.80 (95% CI
0.34–0.65), p = 0.00

< 0.001 (95% CI
-0.57–0.24)

Ability to travel 1.17 ± 0.80 (95% CI
0.97–1.36)

1.40 ± 1.04 (95% CI 0.07 ± 0.26 (95% CI
0.02–0.12), p = < 0.001

0.42 ± 0.77 (95% CI
p = < 0.001

< 0.001 (95%
CI-0.52–0.19)

Participating
social activities

1.34 ± 0.93 (95% CI
1.16–1.53)

1.38 ± 0.86 (95% CI
1.22–1.55)

0.09 ± 0.38 (95% CI
0.02–0.17), p = < 0.001

0.39 ± 0.65 (95% CI
0.27–0.52), p = < 0.001

< 0.001 (95% CI
-0.47–0.17)

Emotional health 0.89 ± 0.90 (95% CI
0.71–1.01)

1.17 ± 0.97 (95% CI
0.98–1.35)

0.08 ± 0.27 (95% CI
0.03–0.13), p = < 0.001

0.37 ± 0.68 (95% CI
0.24–0.50), p = < 0.001

< 0.001 (95% CI
-0.43–0.15)

Feeling frustrated 1.91 ± 0.92 (95% CI
1.73–2.10)

2.11 ± 0.88 (95% CI
1.94–2.28)

0.15 ± 0.44 (95% CI
0.06–0.24), p = < 0.001

0.79 ± 0.88 (95% CI
0.62–0.95), p = < 0.001

< 0.001 (95% CI
0.82–0.43)

Total score
(max 100)

50.79 ± 19.01 (95% CI
47.04–54.54)

54.50 ± 20.05 (95% CI
50.66–58.35)

3.49 ± 8.61 (95% CI
1.79–5.20),
p = < 0.001

19.34 ± 21.01 (95% CI
15.31–23.37)

p = < 0.001

< 0.001 (95% CI
-4.23–2.38)

0

20

40

60
TVT UDI-6

PAHG UDI-6
TVT IIQ-7
PAHG IIQ-7

Preoperative 1 year

Fig. 1 Mean scores for UDI-6 and IIQ-7, * = p < 0.001

598 Int Urogynecol J (2021) 32:595–601



Discussion

Our results show that after 1 year both TVT and PAHG treat-
ments improve urinary incontinence-related QoL, sexual sat-
isfaction, and physical and social functioning of HRQoL.
However, the QoL in women with TVT exceeded that of
women with PAHG in most of the studied domains. The dif-
ference was most evident in the questions on stress urine leak-
age and physical activities, which correlates well with the
better subjective and objective efficacy of TVT compared to
PAHG [24]. Interestingly, at 1 year more pain was detected
only in the TVT group, although there was no difference be-
tween the two treatments.

Our data are in accordance with previous studies indicating
improved QoL in UDI-6 and IIQ-7 in up to 5 years of follow-
up after midurethral sling surgery [7, 16]. Although less stud-
ied and with shorter follow-up, significant improvement in
IIQ-7 as well as in another incontinence-specific question-
naire, ICIQ-SF, has also been shown for PAHG [12]. Direct
comparison between various studies is challenging, as differ-
ent validated questionnaires are commonly used to measure
incontinence-related QoL. Association between different
measures of incontinence severity and QoL also differ [29].
However, in our study evaluation of clinically significant im-
provement in UDI-6 and IIQ-7 (≥ 75% improvement in
scores) showed better improvement in QoL in the TVT group.

Mesh-related complications, including difficulties empty-
ing the bladder and pain, have raised concerns in recent years
[8, 30]. In our study, the TVT group showed worsening in the
pain dimension of RAND-36 between baseline and 1 year
with no change in the PAHG group indicating tape or TVT
procedure-related pain increase. However, in incontinence-
specific UDI-6 question 6 for pain or discomfort and PISQ-
12 question 5 for pain during sexual intercourse, no change
was detected from baseline in either group. No change in
difficulties emptying the bladder was detected in either group.
Since mesh-related complications can emerge years after the
initial treatment [8], long-term follow-up is needed to define
the clinical significance of the increased pain detected in the
TVT group and possible difficulties in bladder emptying.

Women reporting urinary incontinence or lower urinary
tract symptoms complain significantly more about sexual dys-
function than the general healthy population without urinary
symptoms [31]. In our data, 65–70% of the women reported
being sexually active, which is in line with previous reports
about female SUI patients of this age [19, 32]. Based on our
study, we may not elaborate the specific reasons for non-
activity; thus, we do not know whether they were possibly
related to SUI. As expected, in sexually inactive women the
mean age was higher, and they were more often postmeno-
pausal compared to sexually active women. Sexual activity
did not significantly increase after 1 year with no difference
between the groups. Thus, it is likely that the reasons for
sexual inactivity are multifactorial. This is also supported by
our data showing that both the behavioral-emotional and
partner-related domains remained unchanged, whereas the
physical domain improved in both groups. This increase was
also notable in total scores, which is in accordance with pre-
vious results after midurethral sling surgery [5, 17, 19, 32].
Data on PAHG are sparse, and only one study reports PAHG
treatment’s impact on sexual function with significant im-
provement in quality of sexual life at 12 months after treat-
ment [20]. Cure of coital incontinence or absence of fear of
incontinence during sexual activity seems to correlate well
with postoperative sexual satisfaction [5, 17, 19]. This was
also detected in our study showing the best improvement in
avoiding sexual activity due to fear of incontinence. The
women with TVT gained more benefit than the women with
PAHG, and this is likely due to better objective cure in the
TVT group [24].

The baseline RAND-36 scores for physical functioning
were significantly lower than the mean scores of the age-
matched Finnish women [28], highlighting the negative im-
pact of urinary incontinence on HRQoL [2, 3]. However, after
1 year women in both groups reached the level of age-
matched Finnish women [28]. Both groups showed the most
benefit in physical functioning, although women with TVT
exceeded that of PAHG. Our data support previous studies
showing the positive impact of midurethral slings on improv-
ing the QoL of women with SUI [7]. Bulking agents,

PF RLP RLE E EWB SF P GH
0

50

100
TVT preoperative

PAHG preoperative 

TVT postoperative

PAHG postoperative 

Fig. 2 Mean scores for RAND-
36, *p < 0.001. PF = physical
functioning, RLP = role
limitations due to physical health,
RLE = role limitations due to
emotional problems, E = energy/
fatigue, EWB= emotional well-
being, SF = social functioning,
P = pain, GH= general health
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including PAHG [33], showed a significantly better rating for
the domains of general health and role limitations in the
King’s Health Questionnaire. Other studies with different
questionnaires also show improvement in quality of life after
PAHG [21–23]. In our study, significant improvement in the
PAHG group was seen in physical and social functioning.
However, in physical functioning TVT patients scored higher
at 1 year.

Our study has limitations. We studied only TVT and
PAHG treatments; thus, our data cannot be extended to dif-
ferent midurethral slings or to other bulking agents.
Furthermore, our study on QoL and sexual function was a
secondary analysis; thus, in all of the outcomes the power
might not have been adequate to show a statistically signifi-
cant difference. Also, only 65–70% of the study population
was sexually active, and we could not determine if the reason
for non-activity was possibly SUI related. However, our sex-
ual activity rates are similar to those of previous studies; fur-
thermore, sexual activity did not significantly increase after 1
year. We used comprehensive measures of QoL, the
International Continence Society’s recommended question-
naires UDI-6 and IIQ-7 as urinary incontinence specific and
PISQ-12 and RAND-36 for sexuality and HRQoL. We ac-
knowledge that choosing other validated questionnaires might
have provided additional QoL information.

The strengths of our study include the randomized setting,
excellent response rate to the questionnaires, low drop-out rate
and comprehensive measures of HRQoL. Moreover, our
study compared women having primary SUI undergoing
TVT or PAHG, whereas previous studies with PAHG have
mainly included women with mixed urinary incontinence or
elderly women and women with several previous urinary in-
continence surgeries undergoing “salvage procedures” when
previous treatments have failed. Our randomized trial setting
included standardized questionnaires at exact time points.
Furthermore, these data support our previous report of subjec-
tive and objective efficacy outcomes [24].

In conclusion, this study shows that in women with prima-
ry SUI both TVT and PAHG treatments improved HRQoL
and sexual function at 1-year follow-up, but the changes were
better with TVT. Although in HRQoL the TVT group report-
ed more pain at 1 year compared to baseline, the difference
between the TVT and PAHG groups was not significant. The
clinical significance of this finding needs to be evaluated in
long-term follow-up.

Author’s participation A-M Itkonen Freitas: Project development, Data
collection, Manuscript writing.

T S. Mikkola: Project development, Data collection, Manuscript
writing.

P Rahkola-Soisalo: Project development, Data collection, Manuscript
writing.

S Tulokas; Data collection.
MMentula: Project development, Data collection, Manuscript writing.

Funding Open access funding provided byUniversity of Helsinki includ-
ing Helsinki University Central Hospital.

Compliance with ethical standards

Financial disclaimer This study was funded by a Helsinki University
Hospital research grant and an unrestricted grant from Contura. The
funders of the study had no influence in the study design, data collection,
data analysis, data interpretation or writing of the report.

Itkonen Freitas reports grants from the Finnish Society of
Gynecological Surgery and Helsinki University Hospital during the con-
duct of the study. Mikkola reports personal lecture fees from Astellas,
Contura and Mylan. Rahkola-Soisalo reports grants from the Finnish
Medical Foundation during the conduct of the study. Tulokas reports
grants from the Finnish Society of Gynecological Surgery and Helsinki
University during the conduct of the study. Mentula reports grants from
the Finnish Cultural Foundation during the conduct of the study.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Botlero R, Urquhart DM, Davis SR, Bell RJ. Prevalence and inci-
dence of urinary incontinence in women: review of the literature
and investigation of methodological issues. Int J Urol. 2008;15(3):
230–4. https://doi.org/10.1111/j.1442-2042.2007.01976.x.

2. Coyne KS, Kvasz M, Ireland AM, Milsom I, Kopp ZS, Chapple
CR. Urinary incontinence and its relationship to mental health and
health-related quality of life in men and women in Sweden, the
United Kingdom, and the United States. Eur Urol. 2012;61(1):
88–95. https://doi.org/10.1016/J.EURURO.2011.07.049.

3. Krhut J, Gärtner M, Mokris J, et al. Effect of severity of urinary
incontinence on quality of life in women. Neurourol Urodyn.
2018;37(6):1925–30. https://doi.org/10.1002/nau.23568.

4. Abrams P, Cardozo L, Fall M, et al. The standardisation of termi-
nology in lower urinary tract function: report from the
standardisation sub-committee of the international continence soci-
ety. Urology. 2003;61(1):37–49. https://doi.org/10.1016/S0090-
4295(02)02243-4.

5. Fatton B, de Tayrac R, Costa P. Stress urinary incontinence and
LUTS in women—effects on sexual function. Nat Rev Urol.
2014;11(10):565–78. https://doi.org/10.1038/nrurol.2014.205.

6. Dumoulin C, Cacciari LP, Hay-Smith EJC. Pelvic floor muscle
training versus no treatment, or inactive control treatments, for uri-
nary incontinence in women. Cochrane Database Syst Rev.
2018;10. https://doi.org/10.1002/14651858.CD005654.pub4.

7. Ford AA, Rogerson L, Cody JD, Aluko P, Ogah JA. Mid-urethral
sling operations for stress urinary incontinence in women.
Cochrane Database Syst Rev. 2017;7:CD006375. https://doi.org/
10.1002/14651858.CD006375.pub4.

600 Int Urogynecol J (2021) 32:595–601

https://doi.org/
https://doi.org/10.1111/j.1442-2042.2007.01976.x
https://doi.org/10.1016/J.EURURO.2011.07.049
https://doi.org/10.1002/nau.23568
https://doi.org/10.1016/S0090-4295(02)02243-4
https://doi.org/10.1016/S0090-4295(02)02243-4
https://doi.org/10.1038/nrurol.2014.205
https://doi.org/10.1002/14651858.CD005654.pub4
https://doi.org/10.1002/14651858.CD006375.pub4
https://doi.org/10.1002/14651858.CD006375.pub4


8. Blaivas JG, Purohit RS, Benedon MS, et al. Safety considerations
for synthetic sling surgery. Nat Rev Urol. 2015;12(9):481–509.
https://doi.org/10.1038/nrurol.2015.183.

9. NICEGuidelineUrinary Incontinence and Pelvic Organ Prolapse in
Women: Management.; 2019. nice.org.uk/guidance/ng123.
Accessed 7 Sept 2020.

10. Robinson D, Anders K, Cardozo L, et al. What do women want?
Interpretation of the concept of cure. J Pelvic Med Surg. 2003;9:
273–7.

11. Dwyer L, Weaver E, Rajai A, Cox S, Reid F. “Voice your choice”:
a study of women’s choice of surgery for primary stress urinary
incontinence. https://doi.org/10.1007/s00192-019-04202-6.

12. Leone Roberti Maggiore U, Alessandri F, Medica M, Gabelli M,
Venturini PL, Ferrero S. Outpatient periurethral injections of poly-
acrylamide hydrogel for the treatment of female stress urinary in-
continence: effectiveness and safety. Arch Gynecol Obstet.
2013;288(1):131–7. https://doi.org/10.1007/s00404-013-2718-y.

13. Mouritsen L, Lose G, Møller-Bek K. Long-term follow-up after
urethral injection with polyacrylamide hydrogel for female stress
incontinence. Acta Obstet Gynecol Scand. 2014;93(2):209–12.
https://doi.org/10.1111/aogs.12283.

14. Kirchin V, Page T, Keegan PE, et al. Urethral injection therapy for
urinary incontinence in women. Cochrane Database Syst Rev.
2017;7:CD003881. https://doi.org/10.1002/14651858.CD003881.
pub4.

15. Siddiqui ZA, Abboudi H, Crawford R, Shah S. Intraurethral
bulking agents for the management of female stress urinary incon-
tinence: a systematic review. Int Urogynecol J. 2017;28(9):1275–
84. https://doi.org/10.1007/s00192-017-3278-7.

16. Laurikainen E, Valpas A, Aukee P, et al. Five-year results of a
randomized trial comparing Retropubic and Transobturator
Midurethral slings for stress incontinence. Eur Urol. 2014;65(6):
1109–14. https://doi.org/10.1016/J.EURURO.2014.01.031.

17. Glavind K, Larsen T, Lindquist ASI. Sexual function in women
before and after tension-free vaginal tape operation for stress uri-
nary incontinence. Acta Obstet Gynecol Scand. 2014;93(10):986–
90. https://doi.org/10.1111/aogs.12475.

18. Mengerink BB, Van Leijsen SAL, Vierhout ME, et al. The impact
of Midurethral sling surgery on sexual activity and function in
women with stress urinary incontinence. J Sex Med. 2016;13(10):
1498–507. https://doi.org/10.1016/j.jsxm.2016.08.005.

19. Glass Clark SM, Huang Q, Sima AP, Siff LN. Effect of surgery for
stress incontinence on female sexual function. Obstet Gynecol.
2020 ;135(2) :352–60. h t tps : / /do i .o rg /10 .1097/AOG.
0000000000003648.

20. Leone Roberti Maggiore U, Alessandri F, Medica M, Gabelli M,
Venturini PL, Ferrero S. Periurethral injection of polyacrylamide
hydrogel for the treatment of stress urinary incontinence: the impact
on female sexual function. J SexMed. 2012;9(12):3255–63. https://
doi.org/10.1111/j.1743-6109.2012.02955.x.

21. Lose G, Sørensen HC, Axelsen SM, Falconer C, Lobodasch K,
Safwat T. An open multicenter study of polyacrylamide hydrogel
(Bulkamid®) for female stress and mixed urinary incontinence. Int
Urogynecol J. 2010;21(12):1471–7. https://doi.org/10.1007/
s00192-010-1214-1.

22. Toozs-Hobson P, Al-Singary W, Fynes M, Tegerstedt G, Lose G.
Two-year follow-up of an open-label multicenter study of

polyacrylamide hydrogel (Bulkamid®) for female stress and
stress-predominant mixed incontinence. Int Urogynecol J.
2012;23(10):1373–8. https://doi.org/10.1007/s00192-012-1761-8.

23. Sokol ER, Karram MM, Dmochowski R. Efficacy and safety of
polyacrylamide hydrogel for the treatment of female stress inconti-
nence: a randomized, prospective, multicenter north American
study. J Urol. 2014;192(3):843–9. https://doi.org/10.1016/J.
JURO.2014.03.109.

24. Itkonen Freitas A-M, Mentula M, Rahkola-Soisalo P, Tulokas S,
Mikkola TS. TVT surgery versus Bulkamid injection for primary
stress urinary incontinence: a randomized clinical trial. J Urol.
2019. https://doi.org/10.1097/JU.0000000000000517.

25. Ulmsten U, Henriksson L, Johnson P, Varhos G. An ambulatory
surgical procedure under local anesthesia for treatment of female
urinary incontinence. Int Urogynecol J Pelvic Floor Dysfunct
1996;7(2):81–85; discussion 85–6. http://www.ncbi.nlm.nih.gov/
pubmed/8798092. Accessed 26 Oct 2018.

26. Sirls LT, Tennstedt S, Brubaker L, et al. The minimum important
difference for the international consultation on incontinence ques-
tionnaire - urinary incontinence short form in women with stress
urinary incontinence. Neurourol Urodyn. 2015;34(2):183. https://
doi.org/10.1002/NAU.22533.

27. Mattsson NK, Nieminen K, Heikkinen A-M, et al. Validation of the
short forms of the Pelvic Floor Distress Inventory (PFDI-20), Pelvic
Floor Impact Questionnaire (PFIQ-7), and Pelvic Organ Prolapse/
Urinary Incontinence Sexual Questionnaire (PISQ-12) in Finnish.
https://doi.org/10.1186/s12955-017-0648-2.

28. Aalto AM, Aro A, Teperi J. RAND-36 as measure of health-related
quality of life: reliability, construct validity and reference value in
Finnish general population. In: Res Rep, vol. 101. Finland
STAKES: Helsinki; 1999. http: / /urn.fi /URN:NBN:fi-
fe201211089642. Accessed 7 Sept 2020.

29. Sirls LT, Tennstedt S, AlboM, et al. Factors associated with quality
of life inwomen undergoing surgery for stress urinary incontinence.
J Urol. 2010;184(6):2411–5. https://doi.org/10.1016/j.juro.2010.
08.019.

30. Abbott S, Unger CA, Evans JM, et al. Evaluation and management
of complications from synthetic mesh after pelvic reconstructive
surgery: a multicenter study. Am J Obstet Gynecol. 2014;210(2):
163.e1–8. https://doi.org/10.1016/J.AJOG.2013.10.012.

31. Salonia A, Zanni G, Nappi RE, et al. Sexual dysfunction is common
in women with lower urinary tract symptoms and urinary inconti-
nence: results of a cross-sectional study. Eur Urol. 2004;45(5):642–
8. https://doi.org/10.1016/j.eururo.2003.11.023.

32. Zyczynski HM, Rickey L, Dyer KY, et al. Sexual activity and
function in women more than 2 years after midurethral sling place-
ment. Am J Obs Gynecol. 2012;207(5):421–2. https://doi.org/10.
1016/j.ajog.2012.06.053.

33. Mohr S, Siegenthaler M, Mueller MD, Kuhn A. Bulking agents: an
analysis of 500 cases and review of the literature. Int Urogynecol J.
2013;24(2):241–7. https://doi.org/10.1007/s00192-012-1834-8.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

601Int Urogynecol J (2021) 32:595–601

https://doi.org/10.1038/nrurol.2015.183
http://nice.org.uk/guidance/ng123
https://doi.org/10.1007/s00192-019-04202-6
https://doi.org/10.1007/s00404-013-2718-y
https://doi.org/10.1111/aogs.12283
https://doi.org/10.1002/14651858.CD003881.pub4
https://doi.org/10.1002/14651858.CD003881.pub4
https://doi.org/10.1007/s00192-017-3278-7
https://doi.org/10.1016/J.EURURO.2014.01.031
https://doi.org/10.1111/aogs.12475
https://doi.org/10.1016/j.jsxm.2016.08.005
https://doi.org/10.1097/AOG.0000000000003648
https://doi.org/10.1097/AOG.0000000000003648
https://doi.org/10.1111/j.1743-6109.2012.02955.x
https://doi.org/10.1111/j.1743-6109.2012.02955.x
https://doi.org/10.1007/s00192-010-1214-1
https://doi.org/10.1007/s00192-010-1214-1
https://doi.org/10.1007/s00192-012-1761-8
https://doi.org/10.1016/J.JURO.2014.03.109
https://doi.org/10.1016/J.JURO.2014.03.109
https://doi.org/10.1097/JU.0000000000000517
http://www.ncbi.nlm.nih.gov/pubmed/8798092
http://www.ncbi.nlm.nih.gov/pubmed/8798092
https://doi.org/10.1002/NAU.22533
https://doi.org/10.1002/NAU.22533
https://doi.org/10.1186/s12955-017-0648-2
http://urn.fi/URN:NBN:fi-fe201211089642
http://urn.fi/URN:NBN:fi-fe201211089642
https://doi.org/10.1016/j.juro.2010.08.019
https://doi.org/10.1016/j.juro.2010.08.019
https://doi.org/10.1016/J.AJOG.2013.10.012
https://doi.org/10.1016/j.eururo.2003.11.023
https://doi.org/10.1016/j.ajog.2012.06.053
https://doi.org/10.1016/j.ajog.2012.06.053
https://doi.org/10.1007/s00192-012-1834-8

	Quality...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References


