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Abstract
Background: Multiple sclerosis (MS) is a disease with wide variability in
clinical presentation. Bladder dysfunctions are very common in MS patients.
Early detection of bladder abnormalities is important to improve the outcome
in MS patients. Objectives: The aim of this study is to evaluate the urodynamic detected bladder dysfunctions in relapsing remitting MS patients with
mild or without lower urinary tract symptoms. Methods: This is a prospective study for 32 patients with relapsing remitting Multiple Sclerosis from
January 2017 to June 2018. We included patients with mild or without lower
urinary tract symptoms (LUTS) who had mild to moderate disability. Urodynamic studies were performed for all patients. Results: Urodynamic abnormalities were detected in 22 patients (68.75%). Detrusor overactivity (DO)
was present alone in 8 patients (25%); DO combined with detrusor external
sphincter dyssynergia in 8 patients (25%); DO with low compliant bladder
and impaired contractility in another 4 patients (13%) while DO with low
complaint bladder in 2 patients (6%). Bladder dysfunction was correlated to
high disability score; longer duration of illness; frequent relapses and the
presence of LUTS. Conclusion: Urodynamic abnormalities were found in
68.75% of our patients. This highlights the importance of urodynamic studies
in the early evaluation of relapsing remitting Multiple Sclerosis.
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1. Introduction
Multiple sclerosis (MS) is a chronic immune-mediated inflammatory disease of
the central nervous system. It affects mostly young adults with frequency 3 - 4
times more in females than males. The exact etiology of MS is still unknown
DOI: 10.4236/wjns.2018.84033 Oct. 25, 2018
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with possible genetic and environmental influences [1] [2].
MS is a disease with a wide variability in clinical presentation. The course can
be intermittent or chronic. The presentation can start by visual disturbances;
weakness of extremities; gait problems; fecal and/or urinary manifestations.
Bladder dysfunctions are very common in MS patients with incidence ranging
from 50% to 97%. The demyelinated plaques in the brain or in the spinal cord
can disrupt the transmission of signals between the brain and the urinary system
[3].
Normal bladder function is mandatory for preservation of kidney function;
prevention of infection; personal independence; self-confidence and overall
quality of life. Untreated bladder issues can cause worsening of other MS symptoms, such as weakness and spasticity. Also, repeated bladder or urinary tract
infections (UTI); renal stones and/or upper urinary tract deterioration can compromise the overall health [4] [5]. Moreover, several studies found an increased
risk of exacerbations around the time of UTI and that infection-related relapses
were associated with more sustained neurological deficits that can worsen the
quality of life [4] [5].
The evaluation of bladder function is by bladder diary; abdominal ultrasonography with determination of post-void residual urine volume and urodynamic
study (UDS). UDS is used to characterize the nature of bladder dysfunction and
to predict the risk factors for possible upper urinary tract deterioration. In addition, UDS is essential for proper therapeutic planning. The discrepancy between
the symptoms and the objective signs detected by UDS raises the need to put this
evaluation method as a mandatory initial investigation in MS patients [6] [7].
Unfortunately, UDS are not routinely requested for early evaluation in patients with MS, because UDS do not belong to a neurologist’s field of diagnosis;
most patients tend to keep silent about their urinary symptoms and finally it is
difficult to perform urodynamic examination in all MS patients especially those
with no lower urinary tract symptoms (LUTS) [8]. This delay in the bladder
evaluation may lead to inefficient management.
Few studies have investigated the relationship between subjective urinary
complaints and urodynamic parameters in MS patients with different results [6]
[9] [10]. The aim of this study is to evaluate the urodynamic detected bladder
dysfunction in relapsing remitting MS patients with mild or without LUTS.

2. Patients and Methods
2.1. Patients
This is a prospective study for 32 patients with definite diagnosis of relapsing
remitting MS using the 2010 Revisions to the McDonald Criteria [11]. All patients were referred to the neurology department, Sohag University Hospital
from January 2017 to June 2018. We included patients with mild or without
LUTS who had mild to moderate disability (Expanded Disability Status scale
(EDSS) less than 6.5). We defined the severity of LUTS using international prosDOI: 10.4236/wjns.2018.84033
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tate symptom score for male patients, if it was less than 7, it was considered
mild. Regarding female patients, we used overactive bladder questionnaire short
form (OAB-SF). We used the severity domain which is 6 questions with scores
range from 6 to 36. Mild LUTS was defined by score less than 12. Exclusion criteria were defined as follows: patients with progressive MS; patients with relapse
at the time of investigation; patients with urinary incontinence; catheterized patients; severe disability with EDSS more than 6.5 and/or lack of ability to communicate.

2.2. Patients’ Evaluation
Patients who met the criteria were recruited to the urodynamic unit, Sohag University Hospital for assessment of their bladder function. The examination included dip stick urinalysis to exclude infection at the time of examination. Urodynamic measurement was done according to international continence society
standard (It was done in sitting position with filling the bladder by 6 or 7 French
double lumen pressure catheters with 37˚C physiological saline, the filling rate
was 10 to 20 ml/min) and was performed by same physician and the same nurse
[12].
Evaluated parameters were: Cystometric capacity, presence of detrusor overactivity with or without external sphincter dyssynergia (DESD), bladder compliance, detrusor underactivity and post-void residual urine volume.

2.3. Statistical Analysis
Data was analyzed using SPSS version 24. Quantitative data was represented as
mean, standard deviation, median and range. Data was analyzed using
Mann-Whitney test. Qualitative data was presented as number and percentage
and compared using either Chi-square test or fisher exact test. P value was considered significant if it was less than 0.05.

3. Results
3.1. Baseline Data
Our study included 32 patients with relapsing remitting Multiple sclerosis (MS),
75% of them were females. The mean age was 32 ± 4.8 years with median age 33
(22 - 39) years. LUTS were reported in 37.5% of our patients and were irritative
symptoms (increased frequency and urgency) (Table 1).
Regarding the neurological data, the median age of onset of MS was 28 (17 36) years and the median duration of symptoms was 3 (1 - 9) years. Our patients
had mild to moderate disability with median EDSS score 4.5 (1 - 6). Physical activity was preserved in 75% of our patients while 25% had an assisted mobility
(Table 2).

3.2. Clinical Data
On urodynamic evaluation, 10 (31.25%) patients were free and 22 patients (68.75%)
DOI: 10.4236/wjns.2018.84033
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Table 1. Baseline sociodemographic data.
Variable

Patients (N = 32)

Age/years
Mean ± SD
Median (range)

32 ± 4.8
33 (22 - 39)

Gender
Man
Women

8 (25%)
24 (75%)

Associated disease
Non
Diabetic

28 (87.5%)
4 (12.50%)

Bladder symptoms
Yes
No

12 (37.5%)
20 (62.5%)

Table 2. Clinical criteria of MS patients (EDSS = Expanded disability status scale).
Variable

Patients (N = 32)

Age of onset/years
Mean ± SD
Median (range)

27.3 ± 5.6
28 (17 - 36)

Time between onset and diagnosis/months
Mean ± SD
Median (range)

13 ± 12
10.5 (1 - 36)

Duration of illness/years
Mean ± SD
Median (range)

4 ± 2.6
3 (1 - 9)

Total number of attacks
Mean ± SD
Median (range)

3 ± 1.5
3 (1 - 6)

EDSS score
Mean ± SD
Median (range)

4.2 ± 1.5
4.5 (1 - 6)

Physical activity
Ambulant
Assisted

24 (75%)
8 (25%)

had urodynamic abnormalities. Detrusor overactivity (DO) was present alone in
8 patients (25%); DO combined with detrusor external sphincter dyssynergia in
8 patients (25%); DO with low compliant bladder and impaired contractility in
another 4 patients (13%) while DO with low complaint bladder in 2 patients
(6%).
The median cystometric capacity of our patients was 350 (200 - 400) ml. The
most frequent urodynamic abnormalities were detrusor overactivity in 22 patients (68.75%) followed by low compliant bladder in 14 patients (34.7%). DESD
was found in 25%. The median post-void residual urine was 50 (20 - 150) ml
(Table 3).
Detrusor overactivity was linked to higher disability score (EDSS), longer duration of illness and frequent number of attacks. These factors were statistically
significant (Table 4).
DOI: 10.4236/wjns.2018.84033
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Table 3. Urodynamic abnormalities in MS patients (DESD = Detrusor external sphincter
dyssynergia; DUA = Detrusor underactivity; PVR = Post void residual urine).
Variable

Patients (N = 32)

Cystometric capacity/ml
Mean ± SD
Median (range)

325 ± 64.8
350 (200 - 400)

Detrusor overactivity/number and percentage
Yes
No

22 (68.75%)
10 (31.25%)

DESD/number and percentage
Yes
No

8 (25%)
24 (75%)

Low compliance/number and percentage
Yes
No

14 (34.75%)
18 (56.25%)

PVR/ml
Mean ± SD
Median (range)

62 ± 39
50 (20 - 150)

Detrusor underactivity/number and percentage
Yes
No

4 (12.5%)
28 (87.5%)

Table 4. Predictive factors of detrusor overactivity (DO).
Variable

DO present

DO absent

P value

Gender
Male
Female

6
16

2
8

1

Age/years
Mean ± SD
Median (range)

33 ± 4
33 (26 - 39)

29.6 ± 5.2
29 (33 - 35)

0.07

Age of onset/years
Mean ± SD
Median (range)

27.4 ± 6
29 (17 - 63)

27 ± 5
27 (20 - 33)

1

Duration of illness/years
Mean ± SD
Median (range)

5 ± 2.8
5 (1 - 9)

2.4 ± 0.5
2 (2 - 3)

0.01

Time between attacks/months
Mean ± SD
Median (range)

15.3 ± 13
12 (1 - 36)

8.4 ± 9.3
4 (1 - 24)

0.15

EDSS
Mean ± SD
Median (range)

5±1
5 (3 - 6)

2.6 ± 1
3 (1 - 4)

0.0001

Number of attacks
Mean ± SD
Median (range)

3.5 ± 1.6
3 (1 - 6)

2.2 ± 0.4
2 (2 - 3)

0.01

All urodynamic abnormalities were more common in patients with LUTS, and
this was highly statistically significant (Table 5).

4. Discussion
The bladder, urethra and external sphincter act as a functional unit for lower
DOI: 10.4236/wjns.2018.84033
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Table 5. Association between urodynamic abnormalities and LUTS (DO = Detrusor
overactivity; DESD = Detrusor external sphincter dyssynergia; DUA = Detrusor underactivity).
Variable

LUTS present

LUTS absent

P value

Detrusor overactivity
Yes
No

12
0

10
10

0.004

DESD
Yes
No

8
4

0
20

<0.0001

Low compliant bladder
Yes
No

12
0

2
18

<0.0001

DUA
Yes
No

4
8

0
20

0.01

urinary tract. Their basic function is to store the urine with low intravesical
pressure and to evacuate it voluntary if the conditions are suitable. This function
depends on the intact communication between the sacral spinal micturition
center and higher brain centers. Interruption of this communication leads to
bladder dysfunction which in turn can carry a possible risk on the upper urinary
tract and the patient’s quality of life [3].
Our study included a homogenous group of relapsing remitting MS patients.
Female to male ratio was 3:1 and this was comparable to other studies that reported predominance of MS in females [3] [13]. In literature, urodynamic abnormalities in MS patients were linked to more severe LUTS and MS types other
than relapsing remitting [8]. Thus, we choose this group of patients (relapsing
remitting MS without or with mild LUTS) to study their bladder function.
LUTS were reported in 37.5% of our patients, which is far less than reported
in the literature. However, this may be caused by removing patients with incontinence; progressive MS and moderate to severe LUTS from our study. In other
studies, more than 50% of relapsing remitting MS suffered from moderate to severe LUTS which was more than LUTS reported in progressive MS [14] [15].
This can be attributed to more adaptation to the symptoms in progressive MS
and more cognitive impairment [16].
The incidence of urodynamic abnormalities in our study was 68.75%which
was less than reported in literature. This can be explained by the fact that 62.5%
of our patients had no LUTS. However, the most common reported abnormality
was DO with or without DESD. This was consistent with other studies [8] [14]
[17]. This can be explained by the modern concept of neural control of the
bladder which depends on afferent and efferent reflexes between the sacral micturition center and the pontine micturition center. Interruption of these reflexes
and pathways by spinal cord lesions in MS leads to detrusor overactivity with or
with coordinated sphincter, which depends on the level of the lesion [3] [18].
The frequency of DESD in our study was 25%. The reported frequency of
DOI: 10.4236/wjns.2018.84033
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DESD in MS patients ranges from 18% to 66% [19]. DESD is associated with risk
to the upper urinary tract due to incomplete bladder emptying with possible
reflux. This highlights the importance of the early detection of this abnormality
to avoid possible complications [20].
We studied the risk factors of urodynamic abnormalities in our patients and
found that the presence of LUTS; higher EDSS score; longer duration of illness
and the numbers of attacks were statistically significant risk factors. The higher
EDSS score was reported in another study as a risk factor [18]. This could be explained by damage to the pontine tegmentum and the spinal cord which induces
bladder overactivity by reducing the parasympathetic inhibition that normally
allows the bladder to fill. The severity of LUTS and dependency onwheel chair
were reported as risk factors in another study [8].
Gender was not found to be a risk factor for urodynamic abnormalities and
this was in accordance with literature. However, female gender was associated
with more urinary tract symptoms [21].
UDS is essential for proper study of the bladder function and for the therapeutic planning. It helps us to detect the risk factors for upper urinary tract deterioration. Some authors reported poor correlation between symptoms and objective bladder dysfunction [6] [7]. Therefore, UDS are recommended as routine
tests for the evaluation of bladder dysfunction or function in patients with relapsing remitting MS [22].
Our study was limited by the small sample size. The prospective nature of the
study and homogenous patients’ group could be considered as advantages. To
our knowledge, this was the first study that examined the bladder function in MS
patients with mild or without LUTS.

5. Conclusion
Urodynamic abnormalities were found in 68.75% of our relapsing remitting MS
patients with mild to moderate disability and mild LUTS. The presence of LUTS;
higher EDSS score; longer duration of MS and frequent attacks could be considered as risk factors for bladder dysfunction. This highlights the importance of
UDS in early evaluation of relapsing remitting MS.

Sources(s) of Financial Support
Not applicable.

Authorship Statement
Both authors contributed equally in study design, collecting data, data analysis
and preparing the draft. The first author did statistical analysis of the data and
prepared the final version for publication.

Conflicts of Interest
There is no conflict of interest to declare.
DOI: 10.4236/wjns.2018.84033

429

World Journal of Neuroscience

A. S. Bekhit, M. Saber-Khalaf

References
[1]

van der Mei, I.A., Simpson Jr., S., Stankovich, J. and Taylor, B.V. (2011) Individual
and Joint Action of Environmental Factors and Risk of MS. Neurologic Clinics, 29,
233-255. https://doi.org/10.1016/j.ncl.2010.12.007

[2]

Wingerchuk, D.M. (2011) Environmental Factors in Multiple Sclerosis: Epstein-Barr Virus, Vitamin D, and Cigarette Smoking. Mount Sinai Journal of Medicine, 78, 221-230. https://doi.org/10.1002/msj.20240

[3]

Ciancio, S.J., Mutchnik, S.E., Rivera, V.M. and Boone, T.B. (2001) Urodynamic
Pattern Changes in Multiple Sclerosis. Urology, 57, 239-245.
https://doi.org/10.1016/S0090-4295(00)01070-0

[4]

Phe, V., Pakzad, M., Curtis, C., Porter, B., Haslam, C., Chataway, J., et al. (2016)
Urinary Tract Infections in Multiple Sclerosis. Multiple Sclerosis Journal, 22,
855-861. https://doi.org/10.1177/1352458516633903

[5]

Buljevac, D., Flach, H.Z., Hop, W.C., Hijdra, D., Laman, J.D., Savelkoul, H.F., et al.
(2002) Prospective Study on the Relationship between Infections and Multiple
Sclerosis Exacerbations. Brain, 125, 952-960. https://doi.org/10.1093/brain/awf098

[6]

Betts, C.D., D’Mellow, M.T. and Fowler, C.J. (1993) Urinary Symptoms and the
Neurological Features of Bladder Dysfunction in Multiple Sclerosis. Journal of
Neurology, Neurosurgery & Psychiatry, 56, 245-250.
https://doi.org/10.1136/jnnp.56.3.245

[7]

Awad, S.A., Gajewski, J.B., Sogbein, S.K., Murray, T.J. and Field, C.A. (1984) Relationship between Neurological and Urological Status in Patients with Multiple
Sclerosis. The Journal of Urology, 132, 499-502.
https://doi.org/10.1136/jnnp.56.3.245

[8]

Wiedemann, A., Kaeder, M., Greulich, W., Lax, H., Priebel, J., Kirschner-Hermanns,
R., et al. (2013) Which Clinical Risk Factors Determine a Pathological Urodynamic
Evaluation in Patients with Multiple Sclerosis? An Analysis of 100 Prospective Cases. World Journal of Urology, 31, 229-233.
https://doi.org/10.1007/s00345-011-0820-y

[9]

Gallien, P., Robineau, S., Nicolas, B., Le Bot, M.P., Brissot, R. and Verin, M. (1998)
Vesicourethral Dysfunction and Urodynamic Findings in Multiple Sclerosis: A
Study of 149 Cases. Archives of Physical Medicine and Rehabilitation, 79, 255-257.
https://doi.org/10.1016/S0003-9993(98)90003-X

[10] Litwiller, S.E., Frohman, E.M. and Zimmern, P.E. (1999) Multiple Sclerosis and the
Urologist. Journal of Urology, 161, 743-757.
https://doi.org/10.1016/S0022-5347(01)61760-9
[11] (2011) Diagnostic Criteria for Multiple Sclerosis: 2010 Revisions to the McDonald
Criteria. Annals of Neurology, 69, 292-302. https://doi.org/10.1002/ana.22366
[12] Rosier, P., Schaefer, W., Lose, G., Goldman, H.B., Guralnick, M., Eustice, S., et al.
(2017) International Continence Society Good Urodynamic Practices and Terms
2016: Urodynamics, Uroflowmetry, Cystometry, and Pressure-Flow Study. Neurourology and Urodynamics, 36, 1243-1260. https://doi.org/10.1002/nau.23124
[13] Greer, J.M. and McCombe, P.A. (2011) Role of Gender in Multiple Sclerosis: Clinical Effects and Potential Molecular Mechanisms. Journal of Neuroimmunology,
234, 7-18. https://doi.org/10.1016/j.jneuroim.2011.03.003
[14] Cox, L. Wittman, D., Papin, J.E., Mao-Draayer, Y., He, C., Clemens, J.Q., Wei, J.T.
and Stoffel, J.T. (2015) Analysis of Urinary Symptoms and Urodynamic Findings in
Multiple Sclerosis Patients by Gender and Disease Subtype. Journal of Neurology
DOI: 10.4236/wjns.2018.84033

430

World Journal of Neuroscience

A. S. Bekhit, M. Saber-Khalaf

and Neurobiology, 1.
[15] Di Filippo, M., Proietti, S., Gaetani, L., Gubbiotti, M., Di Gregorio, M., Eusebi, P., et
al. (2014) Lower Urinary Tract Symptoms and Urodynamic Dysfunction in Clinically Isolated Syndromes Suggestive of Multiple Sclerosis. European Journal of
Neurology, 21, 648-653. https://doi.org/10.1111/ene.12370
[16] Bergendal, G., Fredrikson, S. and Almkvist, O. (2007) Selective Decline in Information Processing in Subgroups of Multiple Sclerosis: An 8-Year Longitudinal Study.
European Neurology, 57, 193-202. https://doi.org/10.1159/000099158
[17] Babovic, R., Milicevic, S., Radovanovic, S. and Jancic, J. (2014) Testing of Urodynamic Dysfunctions in Patients with Multiple Sclerosis. Vojnosanitetski Pregled, 71,
446-450. https://doi.org/10.2298/VSP120618049B
[18] Araki, I., Matsui, M., Ozawa, K., Takeda, M. and Kuno, S. (2003) Relationship of
Bladder Dysfunction to Lesion Site in Multiple Sclerosis. Journal of Urology, 169,
1384-1387. https://doi.org/10.1097/01.ju.0000049644.27713.c8
[19] Blaivas, J.G. and Barbalias, G.A. (1984) Detrusor-External Sphincter Dyssynergia in
Men with Multiple Sclerosis: An Ominous Urologic Condition. Journal of Urology,
131, 91-94. https://doi.org/10.1016/S0022-5347(17)50216-5
[20] De, E.J., Patel, C.Y., Tharian, B., Westney, O.L., Graves, D.E. and Hairston, J.C.
(2005) Diagnostic Discordance of Electromyography (EMG) versus Voiding Cystourethrogram (VCUG) for Detrusor-External Sphincter Dyssynergy (DESD).
Neurourology and Urodynamics, 24, 616-621. https://doi.org/10.1002/nau.20191
[21] Castel-Lacanal, E., Game, X., Clanet, M., Gasq, D., De Boissezon, X., Guillotreau, J.,
et al. (2015) Urinary Complications and Risk Factors in Symptomatic Multiple
Sclerosis Patients. Study of a Cohort of 328 Patients. Neurourology and Urodynamics, 34, 32-36. https://doi.org/10.1002/nau.22495
[22] Groen, J., Pannek, J., Castro Diaz, D., Del Popolo, G., Gross, T., Hamid, R., et al.
(2016) Summary of European Association of Urology (EAU) Guidelines on Neuro-Urology. European Urology, 69, 324-333.
https://doi.org/10.1016/j.eururo.2015.07.071

DOI: 10.4236/wjns.2018.84033

431

World Journal of Neuroscience

