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Abstract
Background: Urinary dysfunction is a common symptom during the course of multiple sclerosis (MS). Long-term
follow-up of the natural history of bladder dysfunction in MS has been seldom addressed.
Objective: To identify the type and the course of voiding dysfunction in MS patients in relation to the urodynamic
changes of the lower urinary tract (LUT)
Subjects and methods: An observational prospective study including 120 MS patients with urinary dysfunction
rated by the American Urological Association (AUA) symptoms questionnaire and assessed by urodynamic studies
and followed for 1 year.
Results: Irritative symptoms were the most frequently encountered symptoms (90%), whereas overactive bladder
was recorded by urodynamic studies in 35% of subjects. Urinary symptoms severity score was higher in patients
with initial urodynamic abnormalities by the end of the 1-year follow-up period (P < 0.001). A statistically significant
relationship was found between urinary symptoms severity score and each of expanded disability status scale
(EDSS) and urodynamic pattern of abnormalities (P < 0.01).
Conclusion: Irritative symptoms and overactive bladder seem to be the most frequent urinary dysfunction in MS
patients. Urinary symptoms are related to the degree of disability. The initial urodynamic abnormalities are
associated with worse urinary dysfunction outcome after 1 year.
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Introduction
Multiple sclerosis (MS) is the most common demyelinating
disorder affecting the central nervous system (CNS).
Through the whole course of the disease, up to 90% will suffer from lower urinary tract symptoms including urgency,
frequency, urge incontinence, retention, and hesitancy [1, 2].
Lower urinary tract dysfunction (LUTD) in MS patients results from disturbance in the neurological control of the detrusor-sphincter function, leading to
detrusor overactivity, detrusor hypocontractility, and
detrusor-sphincter dyssynergia (DSD) which can be

assessed by urodynamic evaluation to provide a more
evident clue to the nature of the dysfunction [3, 4].
Many studies have explored the relation between urinary
symptoms in MS patients and objective urological patterns with different outcome [5–7] also, the relation of
LUTD, and clinical parameters of multiple sclerosis as
disease severity and disease duration [6].
The aim of this study was to identify the type and fate
of bladder symptoms in MS patients during and after 1year follow-up in relation to initial urodynamic and clinical disability.
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Subjects and methods
An observational prospective study that was conducted
in accordance with the principles established by the 18th
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World Medical Assembly Helsinki (1964) [8], International Council for Harmonization guidelines for good
clinical practice, and in compliance with all national and
international laws and regulations. Written informed
consent was obtained from all participants in this study.
Five hundred patients attending Kasr Al-Ainy MS
Clinic, Neurology Department, Cairo University Hospitals, Egypt, from December 2016 to March 2018, were
evaluated for MS diagnosis and the presence of bladder
dysfunction symptoms. Clinically definite multiple sclerosis (CDMS) according to the revised McDonald criteria
(2010) [9] was verified in subjects; 228 of them had voiding dysfunction during their disease course. Eventually,
120 eligible subjects accepted to sign the informed consent (Fig. 1). Patients with other diagnoses such as history of diabetes mellitus, bladder neck surgery, prostate
enlargement and fracture spine, and urinary tract infection at time of assessment were excluded.
Full history and neurological examination were carried
out via a specialized neurologist, with assessment of disease severity using Expanded Disability Status Scale
(EDSS) [10] at baseline and at the end of 1-year followup. A careful analysis of urological symptoms was done
by a urologist from the “voiding dysfunction unit” Urology Department, Cairo University Hospitals, with the
severity of symptoms rated by the American Urological
Association Symptom Score (AUASS) [11] at baseline, 3,
6, and 12 months. The AUASS range from 0 to 35,
where 0–7 points are considered mild, 8–19 are moderate, and 20–35 are severe.
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MRI brain and spinal cord (cervical and dorsal) with
and without contrast were done for all patients using
1.5-T MRI machine (Achiva, Philips Medical system, the
Netherlands) during the period of patient admission
with the following sequences: Axial T1WI, T2WI, Sagittal T1WI, coronal T2WI, and Fluid Attenuated Inversion
Recovery (FLAIR).
Post voiding abdominal and pelvic ultrasound, where a
residual urine volume ≥ 100 ml is considered significant
[12], ascending cystography, renal functions, and urine
analysis were evaluated for all patients at baseline.
Urodynamic assessment (Laborie, Delphis KT, version
12 with ilist reporting system, Canada 2010) was done
for all patients initially at baseline including filling cystoflowmetry, pressure flow study, and EMG of external
sphincter, and the assessment was recorded by a
computer-based device that consists of similar input
sensors and amplification with the cystoflowmetry in the
standing position or sitting in a urodynamic chair using
6- or 7-Fr dual-lumen urethral catheter along with either
a rectal or vaginal catheter to assess extravesical pressure
fluctuations. Urodynamic changes including the bladder
volume at the first desire to void (ml), maximum bladder
volume (ml), PdetQmax (cmH2O), postvoiding residual
(PVR) (ml), electromyographic, Qmax (ml/s), and bladder compliance were measured. Detrusor overactivity,
detrusor-sphincter dyssynergia, detrusor hypocontractility, and areflexia were defined according to the standardized definitions of lower urinary tract function by
the international continence society (ICS) [13].

Fig. 1 Disposition of the study population. CDMS, clinically definite multiple sclerosis; CIS, clinically isolated syndrome
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The patients were prescribed pharmacological treatment based on the nature of their symptoms and the
therapeutic plan was modified according to patient’s responses, and interventions as clean intermittent
catheterization (CIC) and botulinum toxin-A (Botox)
were used whenever needed.

Table 1 Demographics and clinical characteristics of multiple
sclerosis

Disease duration(years)

6.1 ± 4.9

Statistical methods

EDSS

1st

4.8 ± 1.8

last

4.7 ± 1.8

Data was analyzed using the computer program Statistical
package for the Social Science (SPSS version 22, IBM
Corp, Armonk, NY, USA) released 2013 for Microsoft
Windows. Mean and standard deviation (± SD) was used
for numerical data while frequency and percentage for
non-numerical data. Student t test was used to assess the
statistical significance of the difference between means of
the two studied groups. Mann-Whitney test (U test) was
used to assess the statistical significance of the difference
of a non-parametric variable between the two studied
groups. Correlation analysis (using Pearson’s and Spearman’s rho method) assessed the strength of association
between two quantitative variables. The correlation coefficient (r) defines the magnitude and direction (+ or −) of
the linear relationship between two variables. Multivariate
logistic regression analysis was done to test for the significant independent predictors of abnormal urodynamic, and
linear model was used to test for the significant independent predictors of the urinary symptoms severity score. The
probability/significance value (P value) ≥ 0.05 is not statistically significant and < 0.05 is statistically significant.

Results
The demographics, neurological and urological characteristics of MS patients are illustrated in (Tables 1 and 2).
Patients were prescribed medications to control voiding dysfunction and the most frequently used anticholinergics (76.6%), selective alpha blockers (35%), and
parasympathomimetics
(11.6%)
in
addition
to

Age(years)

35.2 ± 10

Sex

Males

38 (31.7)

Females

82(68.3)

Total relapse number

4.1 ± 2.3

Type of MS

CIS

2(1.7)

RRMS

88(37.3)

PPMS

18(15)

SPMS

12(10)

CIS clinical isolated syndrome, RRMS relapsing remitting multiple sclerosis,
PPMS primary progressive multiple sclerosis, SPMS secondary progressive
multiple sclerosis
Data are expressed as the mean ± SD or number (percentage)

intervention, clean intermittent catheterization CIC
(20%), and Botox injection for the bladder (15%).
Urinary symptoms severity showed a steady decrease
by time, the highest at the 1st month with mean score
18 ± 6.6, then 15.8 ± 5.4 at the 3rd month, 12.5 ± 4.8 at
the 6th month and the least after 1 year with mean score
10.3 ± 4.7 and P value < 0.001 (Fig. 2).
There is statistical significance in the relation of urinary symptoms severity and urodynamic results at all
measurements through the year as P value was highly
significant < 0.001 (Table 3).
A statistically significant relation was found between
the type of bladder symptoms and the pattern of urodynamic abnormality (P = 0.000) as 72% of patients with
irritative symptoms had overactive bladder, and 66.7% of
patients with obstructive symptoms had DSD while 64%
of patients with mixed urinary symptoms had overactive
bladder + DSD (Table 4).

Table 2 Urological characteristics of multiple sclerosis
Bladder symptoms

Irritative

58(48.3)

Obstructive

12(10)

Mixed

50(41.7)

Residual urine via post voiding sonar

≥ 100 ml

66 (55)

Urodynamic studies

Normal
Abnormal

DSD detrusor sphincter dyssynergia, DI detrusor instability
Data are expressed as number (percentage)

12(10)
Atonic bladder

14(11.7)

Overactive bladder

42(35)

Overactive bladder + DSD

32(26.7)

DI

12(10)

DSD

8(6.7)

Total

108 (90)
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Fig. 2 Urinary symptoms severity. m, month

There was a statistically significant positive correlation
between 1st total EDSS versus urinary symptoms score
at 1st assessment r = 0.39, P < 0.001, and also last EDSS
versus urinary symptoms score at 1 year follow-up r =
0.27, P = 0.003, but no correlation was found between
neither disease duration nor number of relapses and
urinary symptoms score (Table 5).
On regression analysis, baseline total EDSS was a
predictor for higher urinary symptoms severity score
(P = 0.001), however not a predictor for abnormal
urodynamic. All other tested variables were not associated with higher urinary symptoms score or abnormal urodynamic (Table 6).

Discussion
All patients in the current study complained from urinary symptoms with the irritative symptoms which were
the most common and this came in agreement with
multiple studies which reported that storage symptoms
as urgency and frequency are the recurrent urinary
symptoms [14–16], while other study stated that obstructive symptoms were more common than storage
symptoms in MS patients and interrupted urinary flow
was the most frequent symptom [17].
Table 3 The relationship of urinary symptoms severity through
the follow-up between abnormal and normal urodynamic
results
Urinary
symptoms
score

Urodynamic results
Normal (12)

Abnormal (108)

Mean ± SD

Mean ± SD

P value

1st grade

5.8 ± 1.34

19.4 ± 5.4

<0.001**

3-month grade

4.8 ± 1.7

17.0 ± 4.1

<0.001**

6-month grade

4.3 ± 1.0

13.4 ± 4.1

<0.001**

1-year grade

4.0 ± 1.0

11.0 ± 4.5

<0.001**

**P value < 0.01 (highly significant)

The severity of urinary symptoms in our study improved with compliance to symptomatic urological
medication as anticholinergics decrease bladder pressure, improve muscle spasms, and reduce pain resulting from urine storage. The alpha-1 receptor blockers
decrease urethral resistance and relieve emptying
symptoms, in addition to intermittent catheterization
for MS patients with urinary retention and high residual urine [14].
Urodynamic abnormalities were found in most of our
studied MS patients with detrusor overactivity representing the predominant finding. Similarly, it was reported
that the incidence of urodynamic changes in MS patients
reaches up to 99% with neurogenic detrusor overactivity
is the most frequent abnormality followed by DSD and
detrusor hyporeflexia [17–19].
Intracranial plaques present in up to 90% of MS patients [20] but sacral plaques are much less common being found only in about 18% of MS patients. Lesions in
the pons, lateral corticospinal and reticulospinal tracts
and sacral cord neurons can cause voiding problem and
the site of lesion is responsible for the resulting urinary
syndrome. Suprasacral lesions especially at cervical level
are common interrupting descending inhibitory signals
producing irritative symptoms. Plaques in the reticulospinal tract disturbs fibers originating in the pons thus
impairing synergistic contraction of the detrusor muscle
and relaxation of the external sphincter with (DSD),
while lesions in the pons with loss of stimulatory signals
result in detrusor hyporeflexia [21, 22].
In our study we initially evaluated the MS patients
with urodynamic assessment to provide better diagnosis
and improve clinical management and quality of life. On
the contrary, other study did not support the use of invasive urodynamic in the initial evaluation of patients
with MS and prefer to be restricted to patients with severe urinary symptoms refractory to treatment [23].
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Table 4 Relationship of bladder symptoms type and urodynamic results
P value

Urodynamic results

Bladder symptoms type

Irritative, n = 58

Number

Obstructive, n = 12

Mixed, n = 50

Atonic
bladder

Overactive
bladder

Overactive + DSD

DI

DSD

0

42

0%

12

0

% within bladder symptoms

0%

72.4%

0%

20.7%

0%

% within urodynamic

0%

100%

0%

100%

0%

Number

2

0

0

0

8

% within bladder symptoms

16.7%

0%

0%

0%

66.7%

% within urodynamic

14.3%

0%

0%

0%

100%

Number

12

0

32

0

0

% within bladder symptoms

24%

0%

64%

0%

0%

% within urodynamic

85.7%

0%

100%

0%

0%

0.000**

DSD detrusor sphincter dyssynergia, DI detrusor instability
**
P value < 0.01 (highly significant)

Through the 1-year follow-up, our study confirmed the result of a previous one with the severity of urinary symptoms
in patients who had abnormal urodynamic differ significantly
[15]. In contrast to our results, another urodynamic study revealed that there is no association between urinary symptoms
severity and urodynamic changes [24].
Our studied MS patients suffered from irritative symptoms resulting from detrusor overactivity and/or incompetent sphincter, while obstructive symptoms denote detrusorsphincter dyssynergia or detrusor underactivity [6].
Babovic and colleagues agree with our results and
mentioned that urgency, frequency, and urge incontinence were well correlated with detrusor hyperreflexia
[3]. On the other side, Haggiag and colleagues did not
report the value of urinary symptoms assessment in determining the urodynamic changes as they used different
questionnaire and limited urological parameters and the
effect of other MS disabling symptoms [25].
EDSS initial and 1 year assessment in our study was
correlated with urinary symptoms score while no correlation was found with disease duration. This result agrees
with a study that showed irritative urinary symptoms
were significantly affected by EDSS while obstructed
symptoms were not affected by disease duration [6].
Table 5 Correlation of urinary symptoms severity with EDSS (1st
month vs 1st EDSS, 1 year vs last EDSS), disease duration, and
number of relapses

High EDSS score was the only predictor for severe
urinary symptoms in our studied MS patients while it
was not a predictor for abnormal urodynamic. This was
consistent with a prospective study conclusion that high
EDSS was associated with frequent urinary incontinence
[26]. However, another study demonstrated a significant
relationship between EDSS and urodynamic abnormality
with risk to upper urinary tract damage. We attributed
absence of predictive value of EDSS and other disease
parameters in our study to the low number of patients
with normal urodynamic that did not reach a statistical
significant value [27].
The observed limitation of our study was that all included
MS patients had urinary complaints so no chance for value
of urodynamic in patients without urinary symptoms.

Conclusion
Irritative bladder symptoms and overactive bladder are
the most frequent lower urinary tract problem in MS patients. EDSS is a predictor for urinary symptoms severity. The type of bladder symptoms can reflect
urodynamic abnormalities.
Table 6 Predictors of abnormal urodynamic and severity of
urinary symptoms
Predictors

Urinary symptoms severity

EDSS

1st
Last

1st month

1 year

r value

P value

r value

0.39

< 0.001**

-----

-----

P value

0.27

0.003**

Disease duration in years

0.17

0.19

0.06

0.60

Number of relapses

0.15

0.23

0.1

0.36

EDSS expanded disability status scale
P value ≥ 0.05 (non-significant), **P value < 0.01 (highly significant)

Abnormal urodynamic
OR

Severity of urinary symptoms

95%
P value Regression 95%
confidence
coefficient confidence
interval
interval

P value

< 0.01**

EDSS

1.38 0.92–2.08

0.11

1.49

0.89–2.10

Disease
duration
(years)

1.10 0.82–1.48

0.49

0.21

− 0.08 to 0.52 0.15

Number of 1.42 0.73–2.72
relapses

0.29

0.30

− 0.32 to 0.94 0.34

MS type

1.00

− 1.02

− 2.64 to 0.59 0.21

0.36 0.00

EDSS expanded disability status scale, MS multiple sclerosis, OR odds ratio
P value ≥ 0.05 (non-significant), **P value < 0.01 (highly significant)
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