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Abstract
Background Although there have been a number of reports on urinary voiding symptoms associated with
surgical interventions for gynecologic cancer and post-voiding symptoms, there have been few reports on
urinary storage symptoms such as urinary incontinence (UI) and overactive bladder (OAB). The purpose
of this study was to examine the rates and impact on quality of life (QOL) of urinary storage symptoms
after gynecologic cancer surgery. Methods A questionnaire survey, including Japanese-language versions
of the International Consultation on Incontinence Questionnaire-Short Form (ICIQ-SF), Overactive Bladder
Symptom Score (OABSS), and Incontinence Impact Questionnaire-7 (IIQ-7), was distributed to
gynecologic cancer patients who underwent hysterectomy between 2008 and 2013. Results Of the 145
patients analyzed, 49 (33.8%) had UI pre-surgery and 76 (52.4%) had UI post-surgery, including 34 (35.4%)
�rst-time UI patients, with a signi�cant difference between pre- and post-surgery. Of the 49 subjects with
UI pre-surgery, 43 (87.7%) had stress incontinence, while of the 76 patients with UI post-surgery, 44
(57.1%) had stress incontinence, and 24 (31.2%) had mixed incontinence. Seven (4.8%) subjects had OAB
pre-surgery, whereas 19 (13.1%) had OAB symptoms post-surgery (including 15 �rst-time OAB patients),
with a signi�cant difference between pre- and post-surgery. IIQ-7 scores were markedly higher for patients
with mixed incontinence post-surgery than for those with stress incontinence, indicating a lower QOL.
Logistic regression analysis identi�ed the number of Cesarean sections and days of urinary bladder
catheterization as risk factors for postoperative UI. Conclusions UI and OAB rates were higher after
gynecologic cancer surgery than in the general female population. The mixed incontinence rate was
markedly higher post-surgery; QOL was low for such patients due to the combination of urgency and
stress incontinence. Multiple Cesarean sections and urinary bladder catheterization post-surgery were risk
factors for post-surgical UI.

Introduction
As of 2012, the number of patients in Japan diagnosed with gynecologic cancer was 10,908 for cervical
cancer, 13,606 for endometrial cancer, and 9,384 for ovarian cancer [1] (whereas the number for
peritoneal cancer is unknown because it is a relatively rare cancer [2]), and these numbers are increasing
each year. Treatment outcomes have improved along with advances in medical technology: the 5-year
relative survival rate for cases diagnosed between 2006 and 2008 was 73.4% for cervical, 81.1% for
endometrial, and 58.0% for ovarian cancers [3], with the number of patients surviving during and after
treatment for gynecologic cancer increasing. Therefore, the decrease in the quality of life (QOL) of
patients due to complications associated either with the disease itself or its treatment is gaining in
importance.

One common complication after surgical intervention for gynecologic cancer is lower urinary tract
symptoms. The reported frequency varies from 12.2% to 51% [4-6], which is high enough to suggest a
marked impact on QOL. Lower urinary tract symptoms can be classi�ed into urinary storage, urinary
voiding, and post-voiding symptoms [7]. Urinary storage represents an obstacle to maintaining urine and
is further divided into urinary incontinence (UI) and overactive bladder (OAB). Voiding symptoms are
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symptoms related to urinary excretion, such as the loss of urinary urgency, urinary retention, urinary
decrease, and so on. Post-voiding symptoms include residual urine symptoms after urination.

Although there have been a number of reports on urinary voiding symptoms associated with surgical
interventions for gynecologic cancer [8] and post-voiding symptoms [9], there have been few reports on
urinary storage symptoms. Furthermore, the previous studies did not analyze the differences in the
prevalence of UI and OAB pre- and post-surgery. The purpose of this study was to investigate, by
questionnaire survey, urinary storage symptoms in gynecologic cancer patients to clarify the prevalence
of such symptoms (i.e., UI and OAB) pre- and post-surgical intervention and examine their impact on
patients’ QOL.

Methods
1. Study design

This was a cross-sectional study. The sample size was calculated using a test for independence with
sample-size calculating software (G*Power version 3.1.9.4 for Windows; http://www.gpower.hhu.de). A
questionnaire survey was distributed by mail to women meeting the following criteria: a diagnosis of
cervical, endometrial, ovarian, or peritoneal cancer and subsequent treatment by hysterectomy at Teine
Keijinkai Hospital between 2008 and 2013. Exclusion criteria were: 1) under 20 years of age; 2) a history
of tumor involving the urinary organs; 3) a �stula of the vagina, rectum, or bladder; or 4) an inability to
understand the questionnaire survey. The evaluation method for urinary storage symptoms (i.e., UI or
OAB) used the Japanese versions of the International Consultation on Incontinence Questionnaire–Short
Form (ICIQ-SF) [10], the Overactive Bladder Symptom Score (OABSS) [11], and the Incontinence Impact
Questionnaire-7 (IIQ-7) [12].

2. Outcome assessment

Medical records were reviewed to extract data for the following items: age, level of obesity (body mass
index, BMI), number of pregnancies, vaginal deliveries, Cesarean sections, miscarriages (including
induced abortions), inpatient days, period from operation to questionnaire response, diagnosis, operation
type [13] (adnexal preservation/non-preservation, pelvis, hypogastric nerve preservation/non-preservation,
lymphadenectomy, operative time, and blood loss at the time of surgery), and days of urinary bladder
catheterization post-surgery.

a) International Consultation on Incontinence-Questionnaire–Short Form (ICIQ-SF) [10]

The ICIQ-SF is an evaluation tool for incontinence classi�cation and determination of severity and type
(stress, urge, mixed, and over�ow incontinence) [14-16]. The Japanese version of the ICIQ-SF [17] was
used to evaluate symptoms pre- and post- surgery.

b) Overactive Bladder Symptom Score (OABSS) [11]
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This questionnaire is a tool developed for the diagnosis of OAB, as well as for the determination of its
severity and type [18]. The Japanese version of the OABSS was used to evaluate symptoms pre- and
post-surgery.

c) Incontinence Impact Questionnaire-7 (IIQ-7) [12]

This tool is used to evaluate patient QOL based on the psychosocial effects of urologic problems in
everyday life [19, 20]. The Japanese version of the IIQ-7 was used to evaluate symptoms post-surgery.

3. Statistical analyses

The Kolmogorov-Smirnov test was used to test the distributions of the results of the pre- and post-surgery
UI groups for normality, and it showed that they were not normally distributed. Therefore, nonparametric
tests were used to compare the results of the pre- and post-surgery UI groups.

McNemar’s test was used to analyze differences in the prevalence of both UI and OAB pre- and post-
surgery, and Wilcoxon’s rank-sum test was used to compare the frequency and volume of UI and the
effect on QOL based on the responses to the ICIQ-SF. In addition, the number of people classi�ed into
each of the 4 groups based on the degree of UI pre- and post-surgery was evaluated. Total OABSS scores
were compared pre- and post-surgery using Wilcoxon’s rank-sum test. The total and subdomain scores for
the IIQ-7 questionnaire were compared using the Kruskal-Wallis rank test based on the 4 classi�cations of
the ICIQ-SF (stress, urge, mixed, and over�ow).

Furthermore, step-wise logistic regression analysis was performed using basic and medical data as
independent variables, and the presence/absence of UI pre- and post-surgery as a dependent variable to
identify the factors related to UI post-surgery.

SPSS statistics version 21 (IBM SPSS, Chicago, IL) was used for all statistical analyses, with the
signi�cance level set at 5%.

Results
A total of 382 women were treated at Teine Keijinkai Hospital for cervical, endometrial, ovarian, or
peritoneal cancer between April 2008 and October 2013. However, 133 were excluded based on the above
exclusion criteria, so the questionnaire survey was sent to 249 women. Of these, responses (together with
consent) were received from 145 women (response rate 58.2%), and these 145 women were included in
the analysis (Fig. 1).

The patients’ background characteristics and medical data are shown in Table 1.

1. ICIQ-SF

Of the 145 subjects from whom responses were received, pre-surgical UI was present in 49 (i.e., score ≥3
for Q3+4+5; prevalence 33.8%). On the other hand, post-surgical UI was present in 52.4% (76/145),
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including 35.4% (34/96) with UI for the �rst time. There was a signi�cant difference in the prevalence of
UI between pre- and post-surgery. There was no signi�cant difference in age between those with and
without UI either pre- or post-surgery.

The frequency and volume scores of UI were 1.4±0.8 and 2.1±0.7, respectively, pre-surgery, while the
impact of incontinence on daily life was 1.3±1.4. The scores post-surgery were 1.9±1.5, 2.7±1.7, and
2.3±2.5, respectively, with signi�cant differences between pre- and post-surgery.

Regarding UI classi�cation, of the 49 subjects who had incontinence pre-surgery, 43 had stress
incontinence (87.7%), 1 had urge incontinence (2.0%), 5 had mixed incontinence (10.2%), and 0 (0%) had
over�ow incontinence (Fig. 2). The rate of stress incontinence was signi�cantly greater than that of either
urge or mixed incontinence. On the other hand, of the 76 subjects with UI post-surgery, 44 had stress
incontinence (57.1%), 6 had urge incontinence (7.8%), 24 had mixed incontinence (31.2%), and 2 (2.6%)
had over�ow incontinence. The rate of stress incontinence was signi�cantly higher than that of either
urge or over�ow incontinence. Compared to pre-surgery, the rate of stress incontinence was signi�cantly
lower, while the rate of mixed incontinence was signi�cantly higher.

2. OABSS

Seven subjects (4.8%) had OAB based on the OABSS questionnaire responses pre-surgery. However, 19
subjects (13.1%) had OAB post-surgery, including 15 (10.3%) with OAB for the �rst time. There was a
signi�cant difference in the prevalence of OAB between pre- and post-surgery.

3. IIQ-7

The median (range) total score for subjects with UI post-surgery was 4.0 (0.0-18.0), and the subscale
scores were 4.2 (0.0-18.0) for physical activity, 7.8 (0.0-18.0) for travel, 9.8 (1.0-18.0) for
social/relationships, and 3.5 (2.0-5.0) for emotional health (each total score out of 21).

The scores for urinary incontinence for the 4 classi�cations of the post-surgery IIQ-7 are shown in Table
2. There was a signi�cant difference among the 4 classi�cations. For all total and subdomain scores, the
mixed score was signi�cantly higher than the stress incontinence score (each subscale score out of 100)
(Table 2).

4. Factors related to post-operative UI

The logistic regression analysis for the presence/absence of onset of UI post-surgery showed that the
number of Cesarean sections (OR 2.4, CI 1.1-5.5) and days of urinary bladder catheterization (OR 1.2, CI
1.1-1.4) were risk factors for postoperative UI.

Discussion
1. Prevalence of pre- and post-surgical UI – a comparison by incontinence classi�cation
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Many previous studies have used the Urogenital Distress Inventory (UDI) as a tool for the evaluation of UI
classi�cations. Although the UDI can be used to classify UI, it cannot be used to evaluate the frequency or
volume of UI. On the other hand, the ICIQ-SF is a new questionnaire developed by the International
Consultation on Incontinence (ICI). Since it can also be used to evaluate the frequency and volume of UI,
it can be used for all UI patients regardless of sex or age. The �nal version, after veri�cation of its
reliability and validity, was released in 2001, with a Japanese version developed by Goto et al. [17]. The
prevalence of UI among women in Japan has been reported to range between 26% and 53.7% [21-23].

In the present study, evaluation using the ICIQ-SF showed that the prevalence of UI pre-surgery was 33.8%,
which is comparable to the previously reported �gures. On the other hand, the prevalence of UI post-
surgery was 52.4%, with a signi�cant increase noted after surgical intervention. Hazewinkel et al. reported
the prevalence of UI post-surgery to be 24% [24] based on a questionnaire survey distributed by mail to
146 cervical cancer patients after radical hysterectomy, a value much lower than that observed in the
present study. The reasons for this discrepancy are thought to be that the subjects in their study were
younger than those in the present study, the median time from surgery to questionnaire was 6 (range, 1 to
11) years, which was longer than that in the present study, and the method of UI evaluation also differed.

As mentioned above, the prevalence of UI post-surgery in the present study was 52.4%, of which 34.4% of
patients newly experienced UI post-surgery. The study by Hazewinkel et al. [24] did not compare subjects
with UI pre- and post-surgery, and the present study is the �rst to identify patients newly experiencing UI
post-surgery.

With regard to incontinence classi�cation, the ICIQ-SF was used for classi�cation in the present study.
Results showed that 87.7% of those with UI had stress incontinence, 10.2% had mixed incontinence, 2.0%
had urge incontinence, and 0.0% had over�ow incontinence pre-surgery, with the majority of patients
having stress incontinence. Araki et al. conducted a questionnaire survey of working women [25] and
reported that the prevalence of women with UI was 16.7%, categorized as 72.7% with stress incontinence,
12.1% with urge incontinence, and 9.9% with mixed incontinence. Their results were quite similar to the
present results. On the other hand, the rates by classi�cation were 57.1%, 7.8%, 31.3%, and 2.6% for
stress, urge, mixed, and over�ow incontinence, respectively. The rate for stress incontinence was
markedly lower, whereas that for mixed incontinence was markedly higher than the pre-surgery values.

Stress incontinence accounts for the majority of cases of UI among women in general, and it has been
reported to be caused by aging (over 40 years of age) and the tendency for pelvic �oor muscles to
become weaker due to obesity [26]. However, there was no signi�cant difference in age between those
with and without UI either pre-or post-surgery in the present study, and this is likely because the UI in the
present study population was due to surgical invasion rather than age. On the other hand, in
gynecological cancer patients, tissues supporting the cervix, such as the vesico-uterine ligament and the
cervico-uterine ligament, are separated from the uterine cervix with removal of the uterus [13], leading to
collapse of the pelvic mechanism balance and the bladder or urethra, relaxation of the pubococcygeus
muscle, and insu�cient closure of the urethra, resulting in the onset or exacerbation of stress
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incontinence [27]. In addition, it is thought that, in cases where the hypogastric nerve (a sympathetic
nerve) is damaged during hysterectomy [13], the pelvic nerve (a parasympathetic nerve) becomes
dominant, resulting in the occurrence of urinary urgency [28]; i.e., OAB symptoms, subsequently leading to
mixed (including stress) incontinence.

2. Prevalence of pre- and post-surgical OAB

The OAB-q [29] and OABSS [18] are two evaluation tools for OAB for which the reliability and validity have
been veri�ed. The OAB-q consists of 8 items regarding symptoms and 25 items for QOL, but it has a
major drawback in that the evaluation is time-consuming. The OABSS is a symptom-focused
questionnaire developed by Homma and colleagues in Japan. Since it consists of just 4 questions,
evaluation can be performed in a much shorter time than for the OAB-q. The OABSS was used in the
present study to avoid placing too much of a burden on the subjects.

The prevalence of OAB pre-surgery in the present study was 4.1%, which was almost the same as that in
women in the general population aged over 40 years reported in a previous study (8.1%) [26]. The present
results showed, however, that the OAB rate increased signi�cantly to 13.1% post-surgery, which is more
than double that in the general population. Francesco et al. conducted urodynamic tests of 15 patients
after total hysterectomy, and they reported the postoperative prevalence of OAB to be 27% [6]. It is di�cult
to directly compare the results of their study with those from the present study due to differences in the
evaluation method; however, the results are consistent in terms of the rate of OAB increasing post-surgery.
On the other hand, the present study showed that the proportion of those in whom OAB was recognized
for the �rst time post-surgery was 10.8%. However, there are no previous reports on the proportion of
newly developed UI post-surgery, so the results in this study represent a new �nding.

The effects of aging are thought likely to be the major reason for OAB pre-surgery. The aging
mechanisms thought to give rise to OAB include a decrease in the bladder relaxation response and a
weakening of the pelvic �oor due to disturbance of blood �ow to the bladder [30]. However, some
consideration should also be given to the possible compression of the bladder and autonomic nerves by
the tumor associated with the primary disease, and the tumors were localized in all cases.

With regard to the development of OAB postoperatively, we considered that the parasympathetic pelvic
nerve was dominant because the sympathetic hypogastric nerve was damaged due to surgical stress
from the invasive intervention, and it is therefore possible that α receptors led to the relaxation of the neck
of the bladder, and β receptors induced contraction of the body of the bladder [31].

3. Effects of UI/OAB on QOL

UI and OAB are both pathological conditions known to greatly impair QOL, particularly in women, who are
known to experience adverse physical, emotional, and social effects. In a previous study that used the IIQ-
7 to evaluate UI in 28 cervical cancer patients, the total score pre-surgery was 4.7±0.8, and that at 6
months postoperatively was 10.9±1.0, indicating that patient QOL was signi�cantly worsened after
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surgery [32]. In the present study, IIQ-7 scores were compared by UI classi�cation for patients with UI post-
surgery. This is the �rst report of such a comparison, and the present results showed the scores for UI
classi�cations to be in the following order: mixed < urge < stress < over�ow incontinence, with the IIQ-7
score for mixed incontinence being signi�cantly lower than that for stress incontinence. The reason for
this is that the frequency of UI in cases of stress incontinence can be reduced to a certain extent through
one’s own behavior, whereas urgency cannot be controlled to a similar degree in cases of urge
incontinence. A previous study that compared QOL by UI classi�cation in the general female population
reported that the QOL for mixed incontinence was lower than that for stress incontinence, which supports
our hypothesis.

Furthermore, all subscale scores were high for stress, urge, and mixed incontinence; however, for over�ow
incontinence, the subscale scores were high for travel/outing/social life, but zero (0) for physical activity
and emotional impact. Over�ow incontinence involves an increase in the volume of the bladder content,
and this stored urine leaks out, resulting in “over�ow”. The increased content can be compensated for by
increasing the frequency of urination, so the patients consider the problem to be less severe, and the
impact on their QOL is reduced.

The relationships of many factors, such as the frequency and extent of physical activity, working
conditions, and the ability to cope with UI, are yet to be established, and further study is needed.

4. Risk factors for the onset of UI post-surgery

In the present study, the number of Cesarean sections and the days of urinary bladder catheterization
post-surgery were identi�ed as risk factors for UI post-surgery. Studies of the general female population
showed that women with vaginal delivery have a higher frequency of UI compared to nullipara or those
delivering by Cesarean section [33, 34]. It is thought that the increased rate of onset observed in the
vaginal delivery group is due to neural damage to the pubococcygeus muscle during delivery [35] and
injury to the pudendal nerve [36]. On the other hand, a study of UI in 505 pregnant women followed for 3
months after delivery showed that the incidence of UI was signi�cantly lower in the Cesarean section
group than in the vaginal delivery group. However, it was reported that there was no signi�cant difference
in the rate of UI between those in the vaginal delivery group and women having 3 or more Cesarean
sections [34]. The fact that a higher number of Cesarean sections leads to a higher incidence of UI can be
explained by the invasion of the abdominal wall during surgery. Repeated surgical invasion of the
abdominal wall reduces the activity of the abdominal muscles, which then become unable to support the
abdominal wall, resulting in lumbar lordosis. The condition in which the abdomen is extended due to the
lumber lordosis acts to lower the pressure in the urethra, leading to UI [37].

With regard to the days of urinary bladder catheterization post-surgery, a longer period of catheterization
can lead to urethral mucosal irritation or bladder irritation due to urinary tract infections. Such bladder
irritation causes the bladder to suppress uncontrolled contractions, thereby resulting in urine leakage.

5. Limitations and future issues
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This study was conducted by postal questionnaire survey, with subjects responding to items covering
frequency and volume of UI and the frequency of daytime and nighttime urination based on their
situation pre-surgery, so the accuracy and reproducibility could be low. The time between surgery and
questionnaire response was quite long (mean 839.6 ± 48.6 days), and this could cause some bias with
regard to the patients’ ability to recall pre-surgery symptoms or overvalue post-surgery symptoms. In
addition, the necessary population size of the UI classi�cation post-surgery of the subjects who had
incontinence pre-surgery for this study calculated using G*Power version 3.1.9.4 for Windows was n = 48.
However, the statistical analysis of the UI patients was based on a population of only 34, so that the
potential for type 2 error cannot be excluded. Thus, it was not possible to conduct a meaningful subgroup
analysis by cancer type. Further, many of the patients who did not return their responses may have failed
to do so due to feelings of shame about their current situation regarding UI. In order to accurately
understand the situation regarding the onset and causes of UI pre-surgery, it is necessary to carry out
future prospective studies to observe patients pre-surgery. Nevertheless, the present study identi�ed
patients who newly experienced UI post-surgery, and this is the �rst study to show such �ndings.

Conclusions
The purpose of this study was to examine the rates and impact on QOL of urinary storage symptoms
after gynecologic cancer surgery. UI and OAB rates were higher after surgery for gynecologic cancer than
in the general female population, and is the �rst study to identify patients newly experiencing UI post-
surgery. The mixed incontinence rate was markedly higher post-surgery; QOL was low for such patients
due to the combination of urgency and stress incontinence. Multiple Cesarean sections and urinary
bladder catheterization post-surgery were risk factors for post-surgical UI.

Declarations
Ethics approval and consent to participate

All procedures performed in studies involving human participants were in accordance with the ethical
standards of the institutional and/or national research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards. This study was approved by the research
ethics committees of Keio University (Approval No. 20120291) and Teine Keijinkai Hospital. Only
respondents who returned the research guidelines and consent form along with the questionnaires were
included in the analysis. Informed consent was obtained from all individual participants included in the
study.

Consent for publication

Not applicable

Availability of data and materials



Page 10/15

The datasets during and/or analysed during the current study available from the corresponding author on
reasonable request.

Competing of interests

The authors declare no potential competing interest with respect to the research, authorship, and/or
publication of this article.

Funding

This work was supported in part by the Japan Agency for Medical Research and Development (AMED)
Practical Research for Innovative Cancer Control Grant Number 16ck0106215 and JSPS KAKENHI Grant
Number 17K01469.

Authors' contributions

Not applicable

Acknowledgements

The authors would like to express their sincerest gratitude to the patients who took part in this study by
returning the questionnaires.

References
1. Hori M, Matsuda T, Shibata A, Katanoda K, Sobue T, Nishimoto H. Cancer incidence and incidence

rates in Japan in 2009: a study of 32 population-based cancer registries for the Monitoring of Cancer
Incidence in Japan (MCIJ) project. Jpn J Clin Oncol. 2015;45:884-91.

2. An Overview of Peritoneal Cancer. 2019. [https://www.verywellhealth.com/peritoneal-cancer-
overview-4171787] Accessed 13 Sep 2019.

3. Matsuda T, Ajiki W, Marugame T, Ioka A, Tsukuma H, Sobue T; Research Group of Population-Based
Cancer Registries of Japan. Population-based survival of cancer patients diagnosed between 1993
and 1999 in Japan: a chronological and international comparative study. Jpn J Clin Oncol.
2011;41:40-51.

4. Zorlu CG, Aydoğdu T, Ergün Y, Kuşçu E, Çobanoğlu Ö, Koçak S. Complications of radical
hysterectomy: clinical experience of 115 early stage cervical cancers. Gynecol Obstet Invest.
1998;45:137-9.

5. Ceccaroni M, Roviglione G, Spagnolo E, Casadio P, Clarizia R, Peiretti M, et al. Pelvic dysfunctions and
quality of life after nerve-sparing radical hysterectomy: a multicenter comparative study. Anticancer
Res. 2012;32:581-8.

�. Plotti F, Angioli R, Zullo MA, Sansone M, Altavilla T, Antonelli E, et al. Update on urodynamic bladder
dysfunctions after radical hysterectomy for cervical cancer. Crit Rev Oncol Hematol. 2011; 80:323-9.



Page 11/15

7. Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans B, Lee J, et al. An International
Urogynecological Association (IUGA)/International Continence Society (ICS) joint report on the
terminology for female pelvic �oor dysfunction. Neurourol and Urodyn. 2010;21:5-26.

�. Katahira A, Niikura H, Kaiho Y, Nakagawa H, Kurokawa K, Arai Y, et al. Intraoperative electrical
stimulation of the pelvic splanchnic nerves during nerve-sparing radical hysterectomy. Gynecol
Oncol. 2005;98:462-6.

9. Sekido N, Kawai K, Akaza H. Lower urinary tract dysfunction as persistent complication of radical
hysterectomy. Int J Urol. 1997;4:259-64.

10. International Consultation on Incontinence Questionnaire-Short-Form
[https://www.sralab.org/rehabilitation-measures/international-consultation-incontinence-
questionnaire-short-form] Accessed on 1 Sep 2019.

11. Overactive Bladder Symptom Score (OABSS) [https://globalrph.com/medcalcs/overactive-bladder-
symptom-score-oabss/ ] Accessed on 13 Sep 2019.

12. urinary incontinence tool kit: [http://www.gericareonline.net/tools/eng/urinary/index.html] Accessed
on 11 Sep 2019.

13. Hacker FN, Friedlander LM: Cervical cancer: Berek and Hacker's Gynecologic Oncology Fifth Edition.
Edited by Berek SJ, Hacker FN. the US: Wolters Kluwer; 2009: 787-792.

14. Naughton MJ, Donovan J, Badia X, Corcos J, Gotoh M, Kelleher C, et al. Symptom severity and QOL
scales for urinary incontinence. Gastroenterology. 2004;126(1 Suppl 1):S114–23.

15. Avery K, Donovan J, Peters TJ, Shaw C, Gotoh M, Abrams P. ICIQ: a brief and robust measure for
evaluating the symptoms and impact of urinary incontinence. Neurourol Urodyn. 2004;23:322-30.

1�. Leroy Lda S, Lopes MH. Urinary incontinence in the puerperium and its impact on the health-related
quality of life. Rev Lat Am Enfermagem. 2012;20:346-53.

17. Gotoh M, Homma Y, Funahashi Y, Matsukawa Y, Kato M. Psychometric validation of the Japanese
version of the International Consultation on Incontinence Questionnaire-Short Form. Int J Urol.
2009;16:303-6.

1�. Homma Y, Yoshida M, Seki N, Yokoyama O, Kakizaki H, Gotoh M, et al. Symptom assessment tool for
overactive bladder syndrome--overactive bladder symptom score. Urology. 2006;68:318-23.

19. Hikaru T, Yuki, Masako H, Hiroshi T. Questionnaire survey on female urinary frequency and
incontinence. Int J Urol. 2005;12:621-30.

20. Dursun P, Dogan NU, Kolusari A, Dogan S, Ugur MG, Komurcu O, et al. Differences in geographical
distribution and risk factors for urinary incontinence in Turkey: analysis of 6,473 women. Urol Int.
2014;92:209-14.

21. Luna MT, Hirakawa T, Nakano H. Urinary incontinence in women seen in the obstetrics and
gynecology clinic. Int Urogynecol J Pelvic Floor Dysfunct. 2000;11:277-81.

22. Ushiroyama T, Ikeda A, Ueki M. Prevalence, incidence, and awareness in the treatment of menopausal
urinary incontinence. Maturitas. 1999;33:127-32.



Page 12/15

23. Ueda T, Tamaki M, Kageyama S, Yoshimura N, Yoshida O. Urinary incontinence among community-
dwelling people aged 40 years or older in Japan: prevalence, risk factors, knowledge and self-
perception. Int J Urol. 2000;7:95-103.

24. Hazewinkel MH, Sprangers MA, van der Velden J, van der Vaart CH, Stalpers LJ, Burger MP, et al.
Long-term cervical cancer survivors suffer from pelvic �oor symptoms: a cross-sectional matched
cohort study. Gynecol Oncol. 2010;117:281-6.

25. Araki I, Beppu M, Kajiwara M, Mikami Y, Zakoji H, Fukasawa M, et al. Prevalence and impact on
generic quality of life of urinary incontinence in Japanese working women: assessment by ICI
questionnaire and SF-36 Health Survey. Urology. 2005;66:88-93.

2�. Ninomiya S, Naito K, Nakanishi K, Okayama H. Prevalence and risk factors of urinary incontinence
and overactive bladder in Japanese women. 2017. Low Urin Tract Symptoms. 2018;10:308-14.

27. Petros PP: Diagnosis of Connective Tissue Damage: The Female Pelvic Floor. the US: Springer; 2004:
65-68.

2�. Zhang Y, Shi T, Yin S, Ma S, Shi D, Guan J, et al. An improved nerve-sparing radical hysterectomy
technique for cervical cancer using the paravesico-vaginal space as a new surgical landmark.
Oncotarget. 2017;8:90413-20. doi: 10.18632/oncotarget.19011. eCollection 2017 Oct 27.

29. Kosilov KV, Loparev SA, Ivanovskaya MA, Kosilova LV. Caffeine as a probable factor for increased
risk of OAB development in elderly people. Curr Urol. 2016;9:124-31.

30. Azadzoi KM, Tarcan T, Kozlowski R, Krane RJ, Siroky MB. Overactivity and structural changes in the
chronically ischemic bladder. J Urol. 1999;162:1768-78.

31. Kadow BT, Lyon TD, Zhang Z, Lamm V, Shen B, Wang J. Sympathetic β-adrenergic mechanism in
pudendal inhibition of nociceptive and non-nociceptive re�ex bladder activity. Am J Physiol Renal
Physiol. 2016;311:F78-84.

32. Cam C, Celik C, Yildirim G, Tug N, Cam M, Karateke A. Responsiveness of urogynecologic quality of
life measurements to change after radical gynecologic surgery. Arch Gynecol Obstet. 2011;284:1259-
63.

33. Ghafouri A, Alnaimi AR, Alhothi HM, Alroubi I, Alrayashi M, Molhim NA, et al. Urinary incontinence in
Qatar: A study of the prevalence, risk factors and impact on quality of life. Arab J Urol. 2014;12:269-
74.

34. Rortveit G, Daltveit AK, Hannestad YS, Hunskaar S. Urinary incontinence after vaginal delivery or
cesarean section. N Engl J Med. 2003;348:900-7.

35. Allen RE, Hosker GL, Smith AR, Warrell DW. Pelvic �oor damage and childbirth: a neurophysiological
study. Br J Obstet Gynaecol. 1990;97:770-9.

3�. Sultan AH, Kamm MA, Hudson CN. Pudendal nerve damage during labour: prospective study before
and after childbirth. Br J Obstet Gynaecol. 1994;101:22-8.

37. Sapsford RR, Richardson CA, Maher CF, Hodges PW. Pelvic �oor muscle activity in different sitting
postures in continent and incontinent women. Arch Phys Med Rehabil. 2008;89:1741-7.



Page 13/15

Tables
Table 1. Patients’ background characteristics and medical data 

Age at questionnaire survey (y), mean±SD (range)

Inpatient days

BMI (kg/m2)

Period from operation to questionnaire response (days)

59.0 ± 12.0 (31-89)

17.2 ± 11.1 (3-56)

23.2 ± 3.8 (14.9-35.0)

839.6 ± 48.6 (10-1918)
Pregnancies, mean±SD (range)

Vaginal deliveries

Cesarean sections

Miscarriages

2.2 ± 1.5 (0-6)

1.6 ± 1.2 (0-5)

0.2 ± 0.5 (0-3)

0.4 ± 0.7 (0-3)
Diagnosis, %, (n)

Cervical cancer

Endometrial    

Ovarian   

Peritoneal   

Rectal (infiltration cancer of uterus)

 

30.3 (44)

40.0 (58)

25.5 (37)

2.8 (4)

1.4 (2)
Operation type, %, (n)

Radical hysterectomy   

Modified hysterectomy 

Simple hysterectomy   

Laparoscopic hysterectomy

Adnexa non-preservation

Pelvis, hypogastric nerve non-preservation 

Lymphadenectomy       

 

15.9 (23)

39.3 (57)

15.2 (22)

29.7 (43)

81.4 (118)

9.0 (13)

60.0 (87)
Operative time (minutes), mean±SD (range) 867.0 ± 988.8 (43-654)

Blood loss at time of surgery (ml), mean±SD (range) 269.6 ± 138.6 (5-4254)

Days of urinary bladder catheterization post-surgery,

mean±SD (range)

4.9 ± 2.7 (1-15)

Table 2. IIQ-7 scores for the four types of urinary incontinence post-surgery 
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IIQ-7

Subscale
scores

Stress
(n=44)

Urge
(n=6)

Mixed
(n=24)

Overflow
(n=2) χ2 P-

value
Multiple

comparisons

Physical
activity

16.7 (0.0-
83.3)

33.3 (0.0-
49.9)

33.3 (0.0-
83.3)

0.0

(0.0-0.0)

9.7 0.021 Stress<
Mixed

Travel 8.33 (0.0-
99.9)

33.3 (0.0-
99.9)

50.0 (0.0-
99.9)

25.0

(0.0-49.9)

11.9 0.008 Stress<
Mixed

Social/
Relationships

0.0 (0.0-
66.6)

33.3 (0.0-
99.9)

66.6 (0.0-
99.9)

66.6 (66.6-
66.6)

19.5 0.000 Stress<
Mixed

Emotional
health

16.7 (0.0-
66.6)

33.3 (0.0-
99.9)

33.3 (0.0-
99.9)

0

(0.0-0.0)

16.1 0.001 Stress<
Mixed

Total score 4.2 (0.0-
18.0)

7.8 (0.0-
18.0)

9.6 (1.0-
18.0)

3.5

(2.0-5.0)

16.8 0.001 Stress<
Mixed

Values are medians (range) unless otherwise indicated.                                            

Figures
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Figure 1

Flowchart of the inclusion process for subjects.

Figure 2

Classi�cation of UI pre- and post-surgery. The vertical axis shows the rate of incontinence, and the
horizontal axis shows the UI classi�cation. The rate of stress incontinence is signi�cantly higher than
that of either urge or over�ow incontinence. Compared to pre-surgery, the post-surgery rate of stress
incontinence is signi�cantly lower, while the rate of mixed incontinence is signi�cantly higher.


