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Background: Neuromyelitis optica (NMO) and multiple sclerosis (MS) are auto immune
demyelinating disorders. Both MS and NMO patients suffer from urinary dysfunction.
Objectives: Investigation of frequency and severity of urinary symptoms in two groups of MS and
NMO patients.
Materials & Methods: 56 MS patients and 20 NMO patients were enrolled in this cross sectional
study conducted in Isfahan Kashani hospital from March 2018 to September 2018. Frequency and
severity of urinary symptoms were assessed using the urogenital distress inventory (UDI-6) and
international prostate symptom score (IPSS) questionnaire. Data were analyzed using independent
t-test, Mann Whitney U test and Pearson correlation coefficient with the SPSS V. 18.
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Results: The Mean±SD of age was 40.2±11.45 and 34.1±9.09 in NMO and MS group respectively.
There was a significant difference between MS and NMO patients regarding their overall IPSS
score (9.8±7.9 and 14.6±11.3 respectively). The frequency of mild, moderate and severe urinary
symptoms was 25%, 50 % and 25% among NMO patients and 48.2%, 35.7% and 16.1% among
MS patients respectively. Based on UDI-6 questionnaire the most frequent symptoms in MS and
NMO patients were frequency and urgency respectively and they are more frequent among NMO
patients rather than MS patients.
Conclusion: Our results showed a significant difference in frequency and severity of urinary
symptoms between NMO and MS patients and NMO patients tend to experience more severe
urinary symptoms.
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Highlights
● NMO patients experience more severe bladder dysfunction in compare to patients with MS.
● Voiding frequency and urgency are more prevalent among NMO patients rather than MS patients.

N

Introduction

euromyelitis optica (NMO) and multiple
sclerosis (MS) are auto immune demyelinating disorders of the central nervous
system (CNS). While NMO is known for
involving the optic nerve and spinal cord
during its clinical course, MS presents with a variety of
symptoms depending on the location and severity of the
demyelinated neurons including sensory, motor or cognitive impairments [1-3].
Although there have been reports of spinal lesions in
MS patients, the affected areas are limited to one spinal segment, where in NMO patients the spinal lesions
damage three or more spinal segments during the attacks
[4]. Spinal lesions in NMO patients are in the form of
Transverse Myelitis, accompanied by clinical manifestations such as paraplegia, sensory deficit levels and
bladder dysfunction [5]. MS patients suffer from bladder
dysfunction as well with urgency being the most common symptoms early in the course of the disease. These
symptoms later develop towards urinary incontinence as
the disease progresses [6].
Dyssynergia between the detrusor muscle and the external urethral sphincter and detrusor over activity are
suggested to be responsible for urinary dysfunction in
NMO and MS patients [7, 8]. Because NMO and MS
are distinctive diseases with overlapping clinical manifestations, we decided to compare the distribution and
severity of urinary dysfunction symptoms between two
groups of NMO and MS patients.

Materials and Methods
Study design
A cross sectional study was conducted from March to
September 2018. Samples were selected from the neurology clinic of Kashani hospital, Isfahan, Iran. We consecutively enrolled 56 MS patients (based on the McDonald criteria 2017) [9] and 20 NMO patients (based
on the Wingerchuk criteria) [10]. Exclusion criteria was
defined as positive history for hormonal disease, previ-
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ous pelvic surgery or radiation and use of medication
for urinary bladder dysfunction. Patients with confirmed
symptomatic non-neurogenic bladder problems were
also excluded from the study. Informed consents were
taken from all patients upon enrollment.
Data collection
Demographic and baseline data including age, BMI,
duration of disease, duration of urinary symptoms,
smoking, alcohol consumption, history of diabetes mellitus and kidney and bladder disease were obtained from
all patients. Female participants were also asked about
previous history of uterine cysts or infections, menstrual
problems and gestational history while male participants
were asked about previous history of prostate problems.
The level of clinical disability was determined using the
expanded disability status scale (EDSS).
All participants were evaluated regarding urinary
symptoms. Each patient was individually interviewed
and asked about the severity of different urinary symptoms using a urinary distress inventory 6 (UDI-6)
questionnaire. Since UDI-6 has not been validated in
Persian language, patients also filled out the Persian
version of international prostate symptom score (IPSS)
questionnaire (previously validated by Panahi et al.)
[11]. The overall IPSS score was calculated for each
patient. Mild, moderate and severe urinary symptoms
were defined as IPSS overall score of 0 to 7, 8 to 19 and
20 to 35 respectively.
Data analysis
Data was analyzed using the SPSS software (version
18.0, Chicago, IL, USA). Frequency reporting measures
was used for categorical data. Quantitative values were
compared using independent t-test or Mann Whitney
U test where data was not normally distributed. A two
tailed P-value of less than 0.05 was considered as statistically significant. Pearson correlation coefficient was
used for investigation of correlations between groups.
We assumed 0.2<r<0.4 as low correlation, 0.4<r<0.5 as
moderate correlation and r>0.5 as a high correlation.
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Results
A total of 76 patients were enrolled in the study including
56 MS patients and 20 NMO patients. The Mean±SD of age
was 40.2±11.45 and 34.1±9.09 in NMO and MS group respectively (P=0.41). The Mean±SD of BMI was 27.15±4.01
and 23.98±3.17 in NMO and MS patients, respectively (P=
0.001). The Mean±SD of disease duration was 8.07±9.2
and 6.6±5.2 years in NMO and MS patients respectively.
Regarding the duration of urinary symptoms the Mean±SD
was 1.5±2.7 and 0.9±2.3 among NMO and MS patients respectively. Neither the disease duration (P=0.41) nor the duration of the urinary symptoms (P=0.38) were significantly
different between patient groups. EDSS score of NMO and

MS group was 2.9±2.2 and 2.3±1.9 and the difference was
not statistically significant (P>0.05).
All patients were asked about different urinary symptoms based on the UDI-6 questionnaire. Table 1 presents the distribution and severity of urinary symptoms
among patients in each group. The IPSS score for MS
and NMO patients was 9.8±7.9 and 14.6±11.3 respectively; the difference was statistically significant
(P=0.04). There was also a significant difference regarding voiding frequency (P=0.009) and urgency (P=0.03)
between NMO and MS patients. The frequency of mild,
moderate and severe urinary symptoms was 25%, 50%
and 25% among NMO patients and 48.2%, 35.7% and

Table 1. Prevalence and severity of Urinary symptoms in MS and NMO patients (based on UDI-6 questionnaire)

No. (%)

Variable

UDI*-6 Q1
(frequency)

UDI-6 Q2
(urgency)

UDI-6 Q3
(stress incontinence)

UDI-6 Q4
(small leakage)

UDI-6 Q5
(straining)

UDI-6 Q6
(pain)

MS

NMO

Never

24(42.8)

3(15.0)

Slight

18(32.1)

6(30.0)

Moderate

7(12.5)

5(20.0)

Severe

7(12.5)

6(30.8)

Never

29(51.7)

7(35.0)

Slight

14(25.0)

3(15.0)

Moderate

8(14.2)

1(5.0)

Severe

5(12.5)

9(45.0)

Never

31(55.3)

10(50.0)

Slight

15(26.7)

4(20.0)

Moderate

4(7.1)

3(15.0)

Severe

6(10)

3(15.0)

Never

29(51.3)

10(50.0)

Slight

23(41)

7(35.0)

Moderate

3(7.7)

2(10.0)

Severe

0

1(5.0)

Never

6(10.7)

0

Slight

40(71.4)

15(75.0)

Moderate

10(17.8)

1(5.0)

Severe

0

4(20.0)

Never

31(55.3)

7(35.0)

Slight

21(37.5)

12(60.0)

Moderate

4(7.1)

1(5.0)

Severe

0

0

*UDI: Urinary distress inventory
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Table 2. Severity of urinary symptoms in MS and NMO patients (based on IPSS questionnaire)

Urinary Symptoms

Mean±SD

P

NMO

MS

Incomplete emptying

2.2±1.6

2.3±1.5

0.56

Frequency

2.7±1.9

1.4±1.7

0.009*

Intermittency

1.8±2.1

1.2±1.7

0.27

Urgency

2.6±2.3

1.2±1.7

0.03*

Weak stream

1.3±1.9

0.6±1.1

0.15

Straining

1.3±2.03

0.8±1.6

0.58

Nocturia

2.5±2.2

1.9±1.8

0.34

Overall score

14.6±11.3

9.8±7.9

0.04*

Quality of life

2.3±1.6

2.5±1.6

0.61

P<0/05

16.1% among MS patients respectively. Table 2 shows
the distribution of urinary symptoms in each group.
There was a significant correlation between IPSS overall score and EDSS score in NMO (r=0.57, P=0.008)
and MS patients (r=0.41, P=0.002). IPSS overall score
also had a significant correlation with duration of urinary
symptoms, (r=0.40, P=0.002) in MS patients; however
the correlation between IPSS overall score and duration
of urinary symptoms in NMO patients was not significant (r=0.19, P=0.4). There was no significant correlations between IPSS overall score and age, BMI or duration of disease in either of the group.

Discussion
Bladder dysfunction is a frequent symptom in the
course of both NMO and MS. Detrusor hyper activity
and detrusor-external sphincter dyssynergia are the most
frequently reported disorders in this regard [7, 8].
We have shown in our study that NMO patients had
significantly higher IPSS scores (i.e. worse bladder
function) compared to MS patients. Based on the overall
IPSS scores, the NMO group had a higher percentage
of severely and moderately symptomatic patients compared to patients in the MS group.Similarly in a study by
Chanson et al. they found that when compared for health
related quality of life, while MS patients scored lower on
cognitive abilities, the NMO patients had significantly
lower scores regarding sphincter dysfunction [12].
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Regarding each individual symptom, frequency and
urgency had the highest scores among NMO patients;
however in MS patients, frequency was rated as the second most irritating symptom of the disease, with sensation of “incomplete emptying of bladder” as the worst
symptom based on IPSS scores. Investigation of symptoms prevalence using the UDI-6 questionnaire revealed
“frequency” and “urgency” as the most frequent severe
complaint among MS and NMO patients respectively.
Huppke et al. mentioned in their study that pre pubertal
MS patients have a multi symptomatic first attack that
includes sphincter dysfunction and that post pubertal patients mostly had optic neuritis and sensory dysfunctions
[13]. Nakipoglu reported in his study that urgency was
the most common urinary symptom among MS patients
[6]. Urgency was also reported as the most frequent urinary symptom amon MS patients in a study by Ukkonen
et al [14]. Regarding NMO patients, Urgency was also
reported as the most frequent urinary symptom [7].
Both frequency and urgency point to detrusor muscle
hyper activity, with a reflexive bladder causing discomfort for the patients, while sensation of incomplete emptying of bladder is more suggestive of a hyper activity
of the external sphincter muscle or detrusor-sphincter
dyssynergia. The observed differences between various
studies regarding the prevalence of urinary symptoms
can be addressed by variable prevalence of detrusorexternal sphincter dysfunction in their samples. A major
determinant of bladder-urethral dysfunction type in MS
and NMO patients is the location of CNS lesions. In their
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study, Araki et al. have stated that a there was an association between pontine and cervical cord lesions with detrusor hyporeflexia and detrusor-sphincter dyssynergia [15].
Although the overall IPSS score had no significant
correlation with the disease duration in our patients; it
was directly correlated to the EDSS score of each group.
There was no significant difference in EDSS scores or
disease duration between the two groups. In a study by
Cobo et al. presence of urinary sphincter dysfunction
and longitudinally extended transverse myelitis was reported to be related to worse outcomes. This is also indicated in a study by Cabre et al. that sphincter symptoms
was associated with a relatively shorter time to death in
NMO patients [16]. Other studies have also shown that
there was a direct correlation between severity of urinary
symptom and neurological impairment among NMO patients. Presence of urinary symptoms and bladder dysfunction have also been reported to be related to poor
outcomes in MS patients [17-19].
The observed significant difference in overall IPSS
scores suggests that in a similar conditions regarding
the severity of disease induced disability or disease longevity, NMO patients are more affected by the urinary
symptoms compared to the MS patients. This could be
due to higher rates of spinal cord involvement in NMO
patients compared to MS patients. While brain lesions
can increase clinical disability of MS patients due to various motor, sensory and cognitive deterioration, NMO
patients mostly suffer from direct effects of spinal cord
lesions including urinary dysfunction [12].
Although in our study the duration of urinary symptoms
since its onset was not significantly different between the
two groups, yet the NMO patients had these symptoms
for relatively twice as long as the MS patients. On the
other hand there was no direct correlation between overall IPSS score and duration of urinary symptoms among
NMO patients while such correlation was established
among MS patients. The observed difference could be
due to the lower number of patients in the NMO group in
our study, but it can also suggest that development of urinary symptoms in MS patients has progressive and additive attributes compared to NMO patients regardless of
the severity of the disease.Direct association of urinary
dysfunction and increasing brain and spinal abnormalities has been previously reported by Ukkonen et al [14].
There was a significant difference between our groups
regarding their BMI with NMO patients being relatively
older and heavier; however we found no direct correlations between overall IPSS score and age or BMI of pa-

tients. One of the most important limitation of our study
is small sample of patients. Due to our small sample
groups and following limited male NMOSD patients,
gender based comparison was not possible. All MS patients who was enrolled in the study had not spine lesion.
Further investigation on MS patients with spine lesion
is required to reveal difference of bladder dysfunction
among NMOSD and MS patients. In this study, we didn’t
assess bladder dysfunction in healthy controls. However,
the aim of the study was comparison bladder dysfunction between NMOSD and MS patients, evaluation of
healthy controls in future investigation is necessary.

Conclusion
In conclusion we found that there is a significant difference
in prevalence and severity of urinary symptoms between
NMO et al. and MS patients and NMO patients tend to experience more severe urinary symptoms. The most frequent
symptoms in MS and NMO patients and they are more frequent among NMO patients rather than MS patients.
It is also suggested that urodynamic studies be considered for MS and NMO patients with urinary dysfunction since the underlying detrusor/external sphincter
problems can vary between patients and require tailored
treatment strategies.
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