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Abstract

Background: The aim of the study was to identify the impact of non-bladder co-morbid conditions on the urodynamic characteristics of patients
with bladder pain syndrome/interstitial cystitis.

Methods: Patients with bladder pain syndrome/interstitial cystitis completed the screening questionnaires for chronic fatigue syndrome, irritable
bowel syndrome, fibromyalgia, temporo-mandibular disorders, multiple chemical sensitivities, tension/migraine headache, and localized
myofascial pain disorder. They underwent either conventional pressure-flow urodynamic studies or video-urodynamic studies. Urodynamic
variables were compared between patients with and those without co-morbid conditions.

Results: Of 111 patients (16 males and 95 females) with bladder pain syndrome/interstitial cystitis, 87 (78.4%) had at least one co-morbid
condition (62% males vs 82% females, p = 0.005). Those with concomitant irritable bowel syndrome were younger and had urodynamic
characteristics of smaller catheter-free voided volume, lower catheter-free average flow rate, smaller bladder volume on the first desire to void,
and more prevalent dysfunctional voiding than those without irritable bowel syndrome. Patients with concomitant localized myofascial pain
disorder also had larger bladder volume at the first desire to void and lower pressure at maximum flow than those without co-morbid myofascial
pain disorder. There were no significant differences in urodynamic parameters between bladder pain syndrome/interstitial cystitis patients with
and those without other co-morbidities.

Conclusion: Bladder pain syndrome/interstitial cystitis patients, especially females, are more likely to have non-bladder co-morbidities, espe-
cially tension/migraine headache and localized myofascial pain. Bladder pain syndrome/interstitial cystitis Patients with co-morbid irritable
bowel syndrome are younger and more likely to have abnormal urodynamic findings.

Copyright © 2017, the Chinese Medical Association. Published by Elsevier Taiwan LLC. 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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1. Introduction

Bladder pain syndrome/interstitial cystitis (BPS/IC) in-
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cludes symptoms of variable combinations of pain referable to
the bladder and increased frequency and urgency of urination.
It is associated with other regional and systemic pain syn-
dromes, particularly irritable bowel syndrome (IBS), fibro-
myalgia (FM), and chronic fatigue syndrome (CFS).l Its
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etiology as well as those of other non-bladder conditions
remain elusive and co-morbid conditions may complicate its
clinical presentation and treatment.

A previous case—control study has shown that patients with
BPS/IC are more likely to have multiple non-bladder condi-
tions, which correlate to the severity of BPS/IC symptoms.”
Although urodynamic studies are not essential for diag-
nosing BPS/IC, several studies report certain associated uro-
dynamic characteristics, including smaller cystometric
capacity, lower bladder compliance, and lower maximum flow
rate.” © However, the impact of these non-bladder conditions
on the urodynamic characteristics of patients with BPS/IC has
not yet been reported.

This study aimed to identify the differences of urodynamic
characteristics between BPS/IC patients with and those
without co-morbid conditions. The findings might improve the
treatment of BPS/IC.

2. Methods

Patients diagnosed with non-ulcer type BPS/IC according
to the 1987 National Institute of Arthritis, Diabetes, Digestive
and Kidney Diseases (NIDDK) criteria between January 2007
and July 2011 were prospectively recruited. All patients un-
derwent hydrodistention of the urinary bladder under general
anesthesia to 80 cm of water pressure for 3 min, to make sure
that they had non-ulcer type PBS/IC. The ethics committee of
Taipei Veterans General Hospital in Taipei, Taiwan approved
the study protocol and all of the participants provided
informed consent.

All of the study participants completed the screening
questionnaires for CFS, IBS, temporo-mandibular disorder
(TMD), multiple chemical sensitivities (MCS), tension/
migraine headache, localized myofascial pain disorder (LMP),
and FM prior to hydrodistention (Tables 1 and 2).” The
diagnostic criteria for these co-morbidities were based on the
1994 Centers for Disease Control and Prevention criteria for
CFS,8 the Rome II criteria for IBS,9 the 1992 Research
Diagnostic criteria for TMD,'” the 1999 consensus by Bartha

Table 1

Screening questions for co-morbid disorders.” "*

Chronic fatigue syndrome

Q: Unexplained, persistent, or relapsing fatigue for >6 months?

Irritable bowel syndrome

Q: Abdominal discomfort or pain accompanied or affected by constipation or
diarrhea for >3 months in the past year?

Temporo-mandibular disorders

Q: Recurrent facial/jaw pain and/or limitation in jaw opening occurring in the
past 6 months?

Multiple chemical sensitivities

Q: Symptoms in multiple organ systems reliably occurring on exposure on
multiple unrelated chemicals?

Tension and migraine headache

Q: Recurrent headache (>5 for migraine, >10 for tension-type) lasting
>30 min occurring in the past 6 months?

Localized myofascial pain disorder

Q: Localized muscle pain for > 3 months?

Table 2
The London Fibromyalgia Epidemiology Study Screening Questionnaire.'*

Pain criteria

In the past 3 months

1. Have you had pain in muscles, bones, or joints, lasting at least one week?

2. Have you had pain in your shoulders, arms, or hands? On which side? Right,
left, or both?

3. Have you had pain in your legs or feet? On which side? Right, left, or both?

4. Have you had pain in your neck, chest, or back?

Fatigue criteria

5. Over the past 3 months, do you often feel tired or fatigued?

6. Does tiredness or fatigue significantly limit your activities?

et al. for MCS,ll 1988 International Headache Society criteria
for headache disorders,12 1986 International Association for
the Study of Pain criteria for chronic pain syndromes,'” and
the London Fibromyalgia Epidemiology Study Screening
Questionnaire.'

A positive screen was defined as a positive response to the
item of the questionnaire, excluding the London Fibromyalgia
Epidemiology Study Screening Questionnaire, which included
pain and fatigue criteria. Meeting the pain criteria required
“yes” responses to all four pain items and either (i) both a
right- and left-side positive response or (ii) one response
positive on both sides. Screening positive for chronic, debili-
tating fatigue required a “yes” response to both fatigue items.
When patients met the pain criteria alone or both the pain and
fatigue criteria, this was a total positive response.

Urodynamic study is not essential for diagnosis of BPS/IC,
and all of the patients underwent conventional pressure-flow
urodynamic studies or video-urodynamic studies before
hydrodistention for research purpose. Free uroflowmetry was
also done as part of urodynamic studies. Video-urodynamic
study was performed on patients with concomitant voiding
symptoms and low urinary flow rate. Compliance value
<20 ml/cmH,O was considered an impairment according to
Stohrer et al.'” The diagnosis of dysfunctional voiding was
based on radiographic evidence of obstruction at the mid-
urethra in women or membranous urethra in men, with sus-
tained detrusor contraction and dyssynergic sphincter
contraction in neurologically normal individuals.'®

For statistical analysis, Pearson chi-square test and Fisher
exact test were used for categorical variables. Simple T test
was used for continuous variables of CFS, IBS, tension/
migraine headache, and LMP while Mann—Whitney test was
used for continuous variables of TMD, MCS, and FM. Sta-
tistical significance was set at p < 0.05.

3. Results

A consecutive 111 participants, including 16 males and 95
females were included. Their mean age at enrollment was
48.6 + 14.8 years. Among the BPS/IC patients, 97 underwent
video-urodynamic studies while the rest underwent conven-
tional pressure-flow studies. 87 (78.4%) patients met the
diagnostic criteria for at least one co-morbid condition,
including 10 men (62.5% of male patients) and 77 women
(81.1% of female patients). Non-bladder conditions were more
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prevalent in females (p = 0.005). The BPS/IC patients with
IBS were younger than those without IBS (44.3 + 15.5 vs.
51.6 + 13.6 years, p = 0.013). Female BPS/IC patients were
more prone to have co-morbid tension/migraine headache
(37.9% vs. 63%, p = 0.019) and LMP (46.3% vs. 0%,
p = 0.0002). There was no tendency towards age or sex in
other co-morbid conditions (Tables 3 and 4).

The urodynamic characteristics among BPS/IC patients co-
morbid with various non-bladder conditions (Tables 5 and 6)
revealed that BPS/IC patients with IBS showed smaller
catheter-free voided volume, lower catheter-free average flow
rate, smaller bladder volume on the first desire to void, and
more prevalent dysfunctional voiding than those without IBS.
Nevertheless, significantly higher catheter-free maximum flow
rate was observed in BPS/IC patients co-morbid with CFS and
tension/migraine headache. Those with co-morbid LMP
exhibited larger catheter-free voided volume and lower pres-
sure at maximum flow. Stress incontinence was more prevalent
in BPS/IC patients with TMD on urodynamic studies. There
were no significant differences in urodynamic parameters
among BPS/IC patients with TMD, MCS, or FM and those
without. We also evaluated urodynamic differences between
PBS/IC patients with two or more non-bladder conditions and
those without, but no statistical differences could be identified
(data not shown).

4. Discussion

Patients with BPS/IC have been reported to be co-morbid
with other non-bladder conditions (Table 7).'”?* The preva-
lence of IBS, tension/migraine headache, and FM in the pre-
sent study is comparable to those in previous literature.
Nevertheless, there is a high prevalence (53.2%) of CFES in
BPS/IC patients. Similar prevalences of CFS in BPS/IC pa-
tients have been reported by Chelimsky et al. Other studies,
however, note much lower prevalences (4—15%). Different
diagnostic criteria for CFS may play an important role in the
discrepancy. While Chelimsky used the same screening
questionnaire for CFS as that in the present study, in other
studies, the diagnosis of CFS was based on the past medical
history.

As BPS/IC is more prevalent in female patients, most
studies on non-bladder conditions in BPS/IC patients have

Table 3

The prevalence of non-bladder conditions in male and female patients.
Male Female Total )4

Patients number 16 95 111

At least one co-morbid
conditions

Chronic fatigue syndrome 6 (37.5%)

Irritable bowel syndrome 5 (31.3%)

Temporo-mandibular disorder 1 (6.3%)

Multiple chemical sensitivity 1 (6.3%)

10 (62.5%) 77 (81.1%) 87 (78.4%) 0.005*

53 (55.8%) 59 (53.2%) 0.189
36 (37.9%) 41 (36.9%) 0.781
10 (10.5%) 11 (9.9%) 1.000
11 (11.6%) 13 (11.7%) 1.000

Tension/migraine headache 1(6.3%) 36 (37.9%) 37 (33.3%) 0.019*
Localized myofascial pain 0 (0%) 44 (46.3%) 44 (39.6%) 0.0002*
Fibromyalgia 0 (0%) 10 (10.5%) 10 (9.0%) 0.352

*p < 0.05.

Table 4
The urodynamic characteristics of BPS/IC male and female patients.
Male Female Total

Patient numbers 16 (14.4%) 95 (85.6%) 111 (100%)
Age (years) 489 + 169 48.3 + 14.3 484 + 14.7
Uroflowmetry
Volume (ml) 219.6 + 123.8 223.0 + 1545 2225 + 1504
Maximum flow rate (ml/s) 12.6 + 3.9 16.7 + 8.9 16.1 + 8.5
Average flow rate (ml/s) 6.7 +2.8 8.6 +53 83+5.0
Filling cystometry
Volume at first desire (ml) 117.8 + 76.8 126.1 + 81.9 124.9 + 81.2
Cystometric capacity (ml) 197.5 + 80.0  240.2 + 109.7 234.4 + 107.2
Detrusor pressure at 89 +52 129 + 6.7 125 + 6.7

maximum flow rate

(cmH,0)
Detrusor over-activity 5 (35.7%) 14 (15.4%) 19 (18.1%)
Detrusor under-activity 3 (21.4%) 12 (13.2%) 15 (14.3%)
Acontractile detrusor 1 (7.1%) 17 (18.7%) 18 (17.1%)
Impaired compliance 0 (0%) 0 (0%) 0 (0%)
Dysfunctional voiding 3 (18.8%) 45 (47.4%) 48 (43.2%)
Urodynamic stress 0 (0%) 5 (5.3%) 5 (4.5%)

incontinence

excluded male patients.'’ ?' The present study includes male
patients with BPS/IC but still reveals a female predominance
of tension/migraine headache and LMP among BPS/IC pa-
tients. Lai et al. have shown that female patients with BPS/IC
are more likely to report non-pain and pain symptoms outside
the pelvis than females without BPS/IC. In contrast, male
patients with BPS/IC and chronic prostatitis or chronic pelvic
pain syndrome do not report more extra-pelvic pain than male
controls.”

A survey conducted in 17 countries reveals that the prev-
alence of any chronic pain is higher among females than in
males, including tension/migraine headache and localized
musculoskeletal pain.”* Estrogen and progesterone may
regulate pain sensitization by modulating the expression of
nociceptive mediators, as well as processing pain-related
stimuli in the brain.”> Various psychosocial factors like pain
coping strategies and stereotypical gender roles may
contribute to differences in pain expression in this study.”

In the present study, BPS/IC patients with IBS are younger
than those without. Clemens et al. report that BPS/IC and IBS
have a similar age of symptoms onset (32.4 and 32.1 years,
respectively), which is younger than those of CFS and FM
(35.4 and 37.5 years, respectively). Clemens hypothesizes that
the age differences may hint of the pathophysiology of BPS/
IC. Patients may represent a regional pain syndrome that de-
velops initially in the pelvis and progresses bi-directionally
between adjacent organs (bowel or urinary bladder). Later,
the regional pain syndrome advances to systemic symptoms
such as CFS or FM.?' This may explain the similar temporal
conditions as the present study.

Moreover, BPS/IC is a clinical diagnosis characterized by
complaints of supra-pubic pain related to urinary bladder
filling. They may be other symptoms, including daytime fre-
quency, nocturia, and urgency. Several studies report that pa-
tients with BPS/IC may possessed certain urodynamic
characteristics, such as smaller bladder volume on the first
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Table 5

The urodynamic characteristics of BPS/IC patients co-morbid with various non-bladder conditions.

Co-morbidity Chronic fatigue syndrome p

Irritable bowel syndrome P

a

Temporo-mandibular disorder  p°

With Without Without With Without
Patient numbers 59 (53.2%) 49 (44.6%) 41 (36.9%) 67 (60.4%) 11 (9.9%) 98 (88.3%)
Age (years) 477 + 14.8 50.2 + 14.6 0.365 443 + 155 51.6 + 13.6 0.013* 48.8 + 12.8 48.8 + 14.8 0.993
Uroflowmetry
Volume (ml) 246.7 = 1727 199.4 + 117.8 0.108  183.5 + 120.0 249.2 + 162.6 0.028* 2254 + 182.6 222.1 + 147.8 0.948
Maximum flow rate (ml/s) 17.9 + 10.0 142 + 6.2 0.026% 144 + 7.3 175+ 9.2 0.074 162 + 8.8 16.2 + 8.6 0.996
Average flow rate (ml/s) 9.0+59 75 +39 0.133 7.0+x3.6 92 +5.7 0.018* 8.8 +5.9 83+5.0 0.758
Filling cystometry
Volume at first desire (ml) 131.7 £ 943 1206 £+ 69.3 0.546 954 + 59.5 141.7 £ 89.5 0.012* 71.7 + 40.1 130.1 +83.4  0.072
Cystometric capacity (ml) 238.2 + 120.5 2372 +£90.3 0961 209 +91.3 251.1 = 114.1 0.055 1969 = 101.2 2379 = 107.2 0.274
Detrusor pressure at maximum 23.6 + 13.2 229 + 139 0.75 252 +15.0 214 +11.9 0242  21.8 +16.5 233 + 132 0.801

flow rate (cmH,0)

Detrusor over-activity 9 (15.8%) 9 (19.6%) 0.122 8 (20.5%) 11 (17.2%) 0921 3 (33.3%) 16 (16.8%) 0.802
Detrusor under-activity 4 (14.8%) 9 (19.6%) 4 (21.1%) 8 (14.8%) 1 (9.1%) 13 (13.3%)
Acontractile detrusor 13 (22.8%) 5 (10.9%) 6 (15.4%) 12 (18.8%) 1 (11.1%) 17 (17.9%)
Impaired compliance 1 (1.8%) 0 (0%) 0 (0%) 1 (1.6%) 0 (0%) 1 (1.1%)
Dysfunctional voiding 26 (42.6%) 22 (41.5%) 0.904 24 (55.8%) 22 (31%) 0.011* 2 (18.2%) 45 (43.3%) 0.195
Urodynamic stress incontinence 3 (4.9%) 2 (3.8%) 0.766 3 (7%) 2 (2.8%) 0.293 2 (18.2%) 2 (2.9%) 0.018*

*p < 0.05.
# Mann—Whitney test was used instead of simple T test.

desire, lower bladder compliance, smaller cystometric capac-
ity, and slower catheter-free maximum flow rate.” The uro-
dynamic characteristics of BPS/IC patients co-morbid with
other non-bladder conditions may help unravel the underlying
pathophysiology of these chronic pain syndromes.

Patients with BPS/IC and IBS show smaller catheter-free
voided volume, lower catheter-free average flow rate, and
smaller bladder volume on the first desire to void. Change of
serotonin receptor function due to molecular defect in the
human gut may lead to the development of IBS.”’ Serotonin
also plays a role in suppressing voiding and the urge to void.
Mbaki et al. note that the activation of 5-HT,, in female rats
leads to the facilitation of the micturition reflex and increased
urethral smooth muscle tone.”® The relationship between
lower urinary tract function and colonic irritation and seroto-
nin may explain the urodynamic findings in BPS/IC patients
with IBS.

Moreover, patients with BPS/IC and IBS have more
frequent dysfunctional voiding on urodynamic study. Ac-
cording to Prott et al., about 90% patients with non-diarrhea
IBS had symptoms of pelvic floor dyssynergia, including
straining and incomplete evacuation. On anorectal function
testing, 91% showed absent relaxation or paradoxical
contraction of the anal sphincter on straining.”” There may be
a viscero-muscular reflex whereby the insult originates from
the bowel and/or the bladder, resulting in hypertonic
contraction of the pelvic floor muscles. Dysfunctional voiding
could only be confirmed by video urodynamic studies; there-
fore, if BPS/IC patients are suspected to have IBS, video
urodynamic studies should be done to rule out the presence of
dysfunctional voiding because treatment with alpha blockers
or muscle relaxants may improve the lower urinary tract
symptoms of these patients.

In this study, higher catheter-free maximum flow rate is
observed in BPS/IC patients co-morbid with CFS or tension/
migraine headache. Although many theories have been

posited, the cause of IC is unknown. Inflammatory cytokines,
including TNF-a, IL-1, IL-6, and TNF-vy, are released after
various insults. These cytokines elicit the inducible nitric
oxide synthase (NOS). Koskela et al. found higher inducible
NOS expression and NO formation in BPS/IC patients.’
Furthermore, NO and its potent oxidant peroxynitrite pro-
duce symptoms of CFS and migraine.”’ Therefore, NO may
play a role in the pathogenesis of BPS/IC with CFES or tension/
migraine headache. Ho et al. report that NO elicits a relaxation
effect more on the bladder neck and urethra than on the
detrusor muscle,”” which may explain the higher catheter-free
maximum flow rate in BPS/IC patients with CFS and tension/
migraine headache.

BPS/IC patients with LMP present with larger catheter-free
voided volume and lower pressure at maximum flow.
Doggweiler-Wiygul et al. disclosed that BPS/IC symptoms
and irritating voiding symptoms improve or resolve after
treatments for myofascial trigger points in the pelvic floor
muscles, as well as the gluteus, piriformis, infraspinatus, and
supraspinatus muscles.” Weiss report that BPS/IC patients
have moderate-to-marked improvement after manual physical
therapy to the pelvic floor. Electromyography also show
decreased resting pelvic floor tension after treatment,”* hinting
that trigger points in the pelvic floor muscles result in
increased bladder outlet resistance due to excess pelvic floor
tension.

However, in this study, patients with BPS/IC and LMP
paradoxically present with larger catheter-free voided volume
and lower pressure at maximum flow, indicating lower bladder
outlet resistance. It can be speculated that the trigger points in
these patients are located in muscles other than the pelvic
floor, like the gluteus or piriformis muscles.

Stress incontinence was more prevalent in patients with
BPS/IC and TMD. It is believed that the etiology of TMD is
multifactorial, including both local insults and systemic con-
ditions, such as generalized joint hypermobility.”” In a study



Table 6
The urodynamic characteristics of BPS/IC patients co-morbid with various non-bladder conditions (continued).

il

Co-morbidity Multiple chemical sensitivities  p" Tension/migraine headache p Localized myofascial pain P Fibromyalgia p'
With Without With Without With Without With Without
Patient numbers 13 (11.7%) 96 (86.5%) 37 (33.3%) 71 (64.0%) 44 (39.6%) 67 (60.4%) 10 (9.0%) 96 (86.5%)
Age (years) 479 + 15.1 49.0 + 14.7 0.803 46.6 + 14.0 49.8 + 149 0.266 513 + 144 475 + 14.8 0.170 46.6 + 15.1 49.2 + 14.6 0.628
Uroflowmetry
Volume (ml) 250.1 £ 190.2  220.6 + 145.5 0.511 250.5 + 1585 2119 +147.0 0.214 2478 +171.2 206.0 = 135.3 0.181 269.6 + 212.6 216.6 + 139.7 0.483
Maximum flow rate (ml/s) 17.1 + 6.4 16.1 + 8.8 0.693 193 + 104 147 + 7.1 0.021* 17.6 = 10.3 151 +7.1 0.172 19.8 + 13.3 156 +7.5 0.373
Average flow rate (ml/s) 8.7 +34 8353 0.785 9.6 +54 7.8 +4.8 0.084 89 +5.7 79 +4.6 0.353 113 £ 8.1 8.0+ 45 0.256
Filling cystometry
Volume at first desire (ml) 108.5 + 70.0 128.5 + 83.9 0.457 1268 £91.3 1279772 0955 156.6 +93.4 108.0 + 68.7  0.007** 140.7 + 102.3 119.3 £ 70.3  0.489
Cystometric capacity (ml) 1953 + 1053  242.6 + 106.8  0.152 2327 + 1029 2412 +109.6 0.709 268.1 + 112.7 213.7 +£99.6 0.011*  228.6 + 126.0 235.8 + 103.8 0.854
Detrusor pressure at 259 +11.2 22.9 £ 13.6 0518 242 + 129 22.9 £ 13.6 0.717  19.1 = 11.5 25.7 £ 13.9 0.016%  25.0 + 12.3 22.7 £ 13.8 0.758
maximum flow rate (cmH20)
Detrusor over-activity 5 (41.7%) 14 (15.2%) 0.155 5 (14.3%) 14 (20.6%) 0.101 4 (9.5%) 15 (23.1%) 0.172 2 (25%) 15 (15.6%) 0.245
Detrusor under-activity 0 (0%) 13 (13.5%) 1 (2.7%) 13 (20.3%) 5 (11.4%) 10 (14.9%) 0 (0%) 15 (15.6%)
Acontractile detrusor 1 (8.3%) 17 (18.5%) 8 (22.9%) 9 (13.2%) 6 (14.3%) 12 (18.5%) 0 (0%) 18 (19.1%)
Impaired compliance 0 (0%) 1 (1.1%) 0 (0%) 1 (1.5%) 0 (0%) 1 (1.5%) 0 (0%) 0 (0%)
Dysfunctional voiding 5 (35.7%) 43 (42.6%) 0.775 15 (39.5%) 33 (43.4%) 0.841 18 (39.1%) 31 (43.1%) 0.705 4 (40%) 46 (42.2%) 1.000
Urodynamic stress incontinence 2 (14.3%) 3 (3%) 0.052 3 (7.9%) 2 (2.6%) 0.196 4 (8.7%) 1 (1.4%) 0.055 1 (10%) 4 (3.9%) 0.369
*p < 0.05.
**p < 0.01.
% Mann—Whitney test was used instead of simple T test.
Table 7
Prevalence of non-bladder conditions in patients with BPS/IC.'"**
Reference Sample description  Diagnostic methods for No. of  Chronic fatigue Irritable bowel Temporo-mandibular Multiple chemical Tension/migraine Localized Fibromyalgia
co-morbidities patients syndrome syndrome disorder sensitivity headache myofascial pain
Current study Clinical cohort Questionnaires 111 53.2% 36.9% 9.9% 11.7% 33.3% 39.6% 9.0%
Novi et al., 2005 Clinical cohort Questionnaires 46 43%
Clemens et al., 2006  Clinical cohort Questionnaires 111 40% 32.1% 16.3%
Warren et al., 2009 Physician referral Self-reported diagnosis 313 4.2% 27.5% 35.8% 9.3%
Nickel et al., 2010 Clinical cohort Self-reported diagnosis 205 9.5% 38.8% 29.9% 17.7%
Clemens et al., 2012~ Random, community Self-reported diagnosis 534 14.8% 40% 24.8% 22.2%
sample

Chelimsky et al., 2012 Clinical cohort Questionnaire 58 53% 27%

(454
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investigating lower urinary tract dysfunction in children with
generalized joints hypermobility, daytime and nighttime uri-
nary incontinence was more prevalent due to nonneurogenic
bladder sphincter dysfunction.’® It is reported that changes in
matrix metalloproteinases activity may contributed to both
TMD and stress incontinence, which resulting in higher stress
incontinence rate in BPS/IC patients with TMD.?”**

The present study had some limitations. First, we depended
on established case definitions that were designed to facilitate
symptom-based diagnoses without confirmation of accuracy,
especially those requiring physical examination findings or
exclusion of specific medical disorders. Second, the study
participants were all drawn from tertiary care clinics,
hampering the generalizability of findings to primary care
patients and to the general population. Third, the question-
naires were administrated in Chinese. Because of lack of
funds, the questionnaires have not been validated in Chinese
formally. We submitted the questionnaires to several BPS/IC
patients to determine whether the questions were clear, un-
derstandable and in a logical order (face validity). Further-
more, the same patients and two experts in functional urology
were asked to criticize the content of the questionnaire (con-
tent validity). We did not assess the internal consistency and
the repeatability of the questionnaires. Fourth, only 16 male
patients were enrolled and this might interfere with the anal-
ysis by sex in BPS/IC patients with various non-bladder
conditions. Moreover, the number of patients with certain
non-bladder co-morbid conditions (eg: TMD, MCS, and FM)
is slightly too low to have a significant statistical differences in
urodynamic parameters with strong power. Fifth, all the study
participants were classified as non-ulcer type of BPS/IC. The
relationship between non-bladder conditions and Hunner's
ulcer could not be evaluated in the present study.

In conclusion, patients with BPS/IC, especially females, are
more likely to have non-bladder related conditions, especially
tension/migraine headache and LMP. Patients with BPS/IC
and co-morbid IBS are younger and are more likely to have
abnormal urodynamic findings, especially higher prevalence
of dysfunctional voiding. Further investigation into the path-
ophysiology underlying the urodynamic characteristics in each
specific co-morbid condition is warranted and may guide the
proper management of these patients.

Acknowledgments

We show our greatest appreciation to Statistician Hui-Chen
Lee for her tremendous support and help. We are grateful for
the guidance and support received from all the members who
contributed to this project.

References

1. Buffington CA. Comorbidity of interstitial cystitis with other unexplained
clinical conditions. J Urol 2004;172:1242—8.

2. Fan YH, Lin AT, Lu SH, Chuang YC, Chen KK. Non-bladder conditions
in female Taiwanese patients with interstitial cystitis/hypersensitive
bladder syndrome. Int J Urol Off J Jpn Urol Assoc 2014;21:805—9.

3. Kim SH, Kim TB, Kim SW, Oh SJ. Urodynamic findings of the painful
bladder syndrome/interstitial cystitis: a comparison with idiopathic over-
active bladder. J Urol 2009;181:2550—4.

4. Perez-Marrero R, Emerson L, Juma S. Urodynamic studies in interstitial
cystitis. Urology 1987;29:27-30.

5. Steinkohl WB, Leach GE. Urodynamic findings in interstitial cystitis.
Urology 1989;34:399—401.

6. Kuo HC, Chang SC, Hsu T. Urodynamic findings in interstitial cystitis.
J Formos Med Assoc 1992;91:694—8.

7. Aaron LA, Buchwald D. Chronic diffuse musculoskeletal pain, fibromy-
algia and co-morbid unexplained clinical conditions. Best Pract Res Clin
Rheumatol 2003;17:563—74.

8. Fukuda K, Straus SE, Hickie I, Sharpe MC, Dobbins JG, Komaroff A. The
chronic fatigue syndrome: a comprehensive approach to its definition and
study. International Chronic Fatigue Syndrome Study Group. Ann Intern
Med 1994;121:953—9.

9. Thompson WG, Longstreth GF, Drossman DA, Heaton KW, Irvine EJ,
Muller-Lissner SA. Functional bowel disorders and functional abdominal
pain. Gut 1999;45(Suppl 2). 1143-7.

10. Dworkin SF, LeResche L. Research diagnostic criteria for temporoman-
dibular disorders: review, criteria, examinations and specifications,
critique. J Craniomandib Disord Fac Oral Pain 1992;6:301—55.

11. Multiple chemical sensitivity: a 1999 consensus. Arch Environ Health
1999:;54:147—9.

12. Classification and diagnostic criteria for headache disorders, cranial
neuralgias and facial pain. Headache Classification Committee of the
International Headache Society. Cephalalgia Int J Headache 1988;
8(Suppl 7):1-96.

13. Wessely S, Nimnuan C, Sharpe M. Functional somatic syndromes: one or
many? Lancet 1999;354:936—9.

14. White KP, Harth M, Speechley M, Ostbye T. Testing an instrument to
screen for fibromyalgia syndrome in general population studies: the
London Fibromyalgia Epidemiology Study Screening Questionnaire.
J Rheumatol 1999;26:880—4.

15. Stohrer M, Goepel M, Kondo A, Kramer G, Madersbacher H, Millard R,
et al. The standardization of terminology in neurogenic lower urinary tract
dysfunction: with suggestions for diagnostic procedures. International
Continence Society Standardization Committee. Neurourol Urodyn 1999;
18:139—58.

16. Chen YC, Kuo HC. Clinical and video urodynamic characteristics of adult
women with dysfunctional voiding. J Formos Med Assoc 2014;113:
161-5.

17. Novi JM, Jeronis S, Srinivas S, Srinivasan R, Morgan MA, Arya LA. Risk
of irritable bowel syndrome and depression in women with interstitial
cystitis: a case-control study. J Urol 2005;174:937—40.

18. Clemens JQ, Brown SO, Kozloff L, Calhoun EA. Predictors of symptom
severity in patients with chronic prostatitis and interstitial cystitis. J Urol
2006;175:963—6. discussion 7.

19. Warren JW, Howard FM, Cross RK, Good JL, Weissman MM,
Wesselmann U, et al. Antecedent nonbladder syndromes in case-control
study of interstitial cystitis/painful bladder syndrome. Urology 2009;73:
52—7.

20. Nickel JC, Tripp DA, Pontari M, Moldwin R, Mayer R, Carr LK, et al.
Interstitial cystitis/painful bladder syndrome and associated medical
conditions with an emphasis on irritable bowel syndrome, fibromyalgia
and chronic fatigue syndrome. J Urol 2010;184:1358—63.

21. Clemens JQ, Elliott MN, Suttorp M, Berry SH. Temporal ordering of
interstitial cystitis/bladder pain syndrome and non-bladder conditions.
Urology 2012;80:1227—31.

22. Chelimsky G, Heller E, Buffington CA, Rackley R, Zhang D,
Chelimsky T. Co-morbidities of interstitial cystitis. Front Neurosci 2012;
6:114.

23. Lai HH, North CS, Andriole GL, Sayuk GS, Hong BA. Polysymptomatic,
polysyndromic presentation of patients with urological chronic pelvic pain
syndrome. J Urol 2012;187:2106—12.

24. Tsang A, Von Korff M, Lee S, Alonso J, Karam E, Angermeyer MC, et al.
Common chronic pain conditions in developed and developing countries:


http://refhub.elsevier.com/S1726-4901(17)30339-8/sref1
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref1
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref1
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref2
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref2
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref2
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref2
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref3
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref3
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref3
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref3
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref4
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref4
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref4
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref5
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref5
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref5
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref6
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref6
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref6
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref7
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref7
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref7
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref7
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref8
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref8
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref8
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref8
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref8
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref9
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref9
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref9
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref10
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref10
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref10
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref10
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref11
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref11
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref11
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref12
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref12
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref12
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref12
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref12
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref13
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref13
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref13
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref14
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref14
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref14
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref14
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref14
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref15
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref15
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref15
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref15
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref15
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref15
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref16
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref16
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref16
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref16
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref17
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref17
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref17
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref17
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref18
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref18
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref18
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref18
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref19
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref19
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref19
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref19
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref19
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref20
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref20
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref20
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref20
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref20
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref21
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref21
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref21
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref21
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref22
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref22
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref22
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref23
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref23
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref23
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref23
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref24
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref24

254

25.

26.

27.

28.

29.

30.

31.

W.-M. Cheng et al. / Journal of the Chinese Medical Association 81 (2018) 248—254

gender and age differences and comorbidity with depression-anxiety
disorders. J Pain Off J Am Pain Soc 2008;9:883—91.

Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B,
Riley 3rd JL. Sex, gender, and pain: a review of recent clinical and
experimental findings. J Pain Off J Am Pain Soc 2009;10:447—85.
Bartley EJ, Fillingim RB. Sex differences in pain: a brief review of
clinical and experimental findings. Br J Anaesth 2013;111:52—8.
Gershon MD. Review article: serotonin receptors and transporters — roles
in normal and abnormal gastrointestinal motility. Alimentary Pharmacol
Ther 2004;20(Suppl 7):3—14.

Mbaki Y, Gardiner J, McMurray G, Ramage AG. 5-HT 2A receptor
activation of the external urethral sphincter and 5-HT 2C receptor inhi-
bition of micturition: a study based on pharmacokinetics in the anaes-
thetized female rat. Eur J Pharmacol 2012;682:142—52.

Prott G, Shim L, Hansen R, Kellow J, Malcolm A. Relationships between
pelvic floor symptoms and function in irritable bowel syndrome. Neuro-
gastroenterol Motil Off J Eur Gastrointest Motil Soc 2010;22:764—9.
Koskela LR, Thiel T, Ehren I, De Verdier PJ, Wiklund NP. Localization
and expression of inducible nitric oxide synthase in biopsies from patients
with interstitial cystitis. J Urol 2008;180:737—41.

Pall ML. Common etiology of posttraumatic stress disorder, fibromyalgia,
chronic fatigue syndrome and multiple chemical sensitivity via elevated
nitric oxide/peroxynitrite. Med Hypotheses 2001;57:139—45.

32.

33.

34.

35.

36.

37.

38.

Ho MH, Bhatia NN, Khorram O. Physiologic role of nitric oxide and nitric
oxide synthase in female lower urinary tract. Curr Opin Obstet Gynecol
2004;16:423—9.

Doggweiler-Wiygul R, Wiygul JP. Interstitial cystitis, pelvic pain, and the
relationship to myofascial pain and dysfunction: a report on four patients.
World J Urol 2002;20:310—4.

Weiss JM. Pelvic floor myofascial trigger points: manual therapy for
interstitial cystitis and the urgency-frequency syndrome. J Urol 2001;166:
2226-31.

Hirsch C, John MT, Stang A. Association between generalized joint
hypermobility and signs and diagnoses of temporomandibular disorders.
Eur J Oral Sci 2008;116:525—30.

de Kort LM, Verhulst JA, Engelbert RH, Uiterwaal CS, de Jong TP. Lower
urinary tract dysfunction in children with generalized hypermobility of
joints. J Urol 2003;170:1971—4.

Kubota T, Kubota E, Matsumoto A, Kawai Y, Saito H, Mikuni-
Takagaki Y, et al. Identification of matrix metalloproteinases (MMPs) in
synovial fluid from patients with temporomandibular disorder. Eur J Oral
Sci 1998;106:992—8.

Chen BH, Wen Y, Li H, Polan ML. Collagen metabolism and turnover in
women with stress urinary incontinence and pelvic prolapse. Int Urogy-
necol J Pelvic Floor Dysfunct 2002;13:80—7. discussion 7.


http://refhub.elsevier.com/S1726-4901(17)30339-8/sref24
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref24
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref24
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref25
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref25
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref25
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref25
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref26
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref26
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref26
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref27
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref27
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref27
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref27
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref27
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref28
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref28
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref28
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref28
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref28
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref29
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref29
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref29
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref29
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref30
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref30
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref30
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref30
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref31
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref31
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref31
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref31
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref32
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref32
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref32
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref32
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref33
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref33
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref33
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref33
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref34
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref34
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref34
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref34
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref35
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref35
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref35
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref35
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref36
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref36
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref36
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref36
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref37
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref37
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref37
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref37
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref37
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref38
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref38
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref38
http://refhub.elsevier.com/S1726-4901(17)30339-8/sref38

	Urodynamic characteristics might be variable in bladder pain syndrome/interstitial cystitis patients with different non-bla ...
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	Acknowledgments
	References


