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Purpose: The aim of this study is to compare the clinical and urodynamic characteristics of urinary disorders in multiple scle-
rosis (MS) patients in a geriatric population with a nongeriatric population.

Methods: This study was conducted retrospectively between 2010 and 2016. Each patient with MS aged 65 and older was
matched with 2 patients with MS aged less than 65 in sex, form of MS, and Expended Disability Status Scale (EDSS). Demo-
graphic data, urinary symptoms, treatment, quality of life, repercussion of lower urinary tract symptoms on daily life activities
and psychological state and urodynamic parameters were collected. Differences between the 2 populations were evaluated us-
ing Student test, chi-square, or Fischer tests.

Results: Twenty-four patients with MS aged 65 and older (mean age, 69.8 years) were matched with 48 patients aged less than
65 years (mean age, 49.4 years). Maximum urethral closure pressure was lower in the elderly population than in the nongeriat-
ric population (mean + standard deviation [SD]: 35.6+18.5 cm H,O vs. 78.2+52.3 cm H,O, P<0.001). In the male popula-
tion, there was no statistical difference in any other clinical or urodynamic endpoints. In the female population, voiding symp-
toms was more described in the nongeriatric population (Urinary Symptom Profile low stream: 3.4+ 3.5 vs. 1.7+£2.4, P=0.04),
geriatric population had less urinary treatment (P=0.05). LUTS had less impact on quality of life (Qualiveen: 1.4+ 1.0 vs.
2.1£0.9, P=0.02) on the geriatric population than in the nongeriatric of female MS patients.

Conclusions: Geriatric population of MS has few differences of urinary disorders compared to a nongeriatric population with
EDSS, sex, and MS form equal. However, the psychological impact of these urinary disorders is less important in female geri-
atric population.
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INTRODUCTION with a moderate overall excess mortality compared with the

general population (standardized mortality ratio [SMR], 1.48;
Recent studies on multiple sclerosis (MS) showed longer sur- 95% confidence interval [CI], 1.41-1.55]) [1]. Excess mortality
vival times from clinical onset than older hospital-based series increase after 20 years of disease (SMR, 2.20 [2.10-2.31]) [1]. In
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clinical practice, we are going to manage more and more MS
aging population, without strong knowledge on the specificity
of aging with MS [2,3]. On the other side, micturition disorders
are frequent in MS, approximately 78% of all MS patients will
develop lower urinary tract symptoms (LUTS) during the dis-
ease [4]. Clinical and urodynamic characteristics of urinary
dysfunction in MS are well described : urgency, frequency, ur-
gency urinary incontinence are predominant with an estimated
prevalence of 37%-99% whereas obstructive disorders are re-
ported in 34%-79% of patients, leading to chronic urinary re-
tention in 25% of patients [5]. Detrusor overactivity (DO) is the
major bladder dysfunction with a prevalence of 65% (34%-—
99%), however 25% of MS patients have detrusor underactivity,
35% (5%-83%) have a detrusor sphincter dyssynergia and 1to
34% have a normal cystometry [5,6].

Otherwise, aging can determine numerous and various blad-
der dysfunctions [7-10]. Thus, urinary incontinence (urgency
and stress urinary incontinence [SUI]) is more frequent in el-
derly and voiding dysfunction secondary to obstructive lesions
in male (benign prostatic hypertrophy) or female (prolapse)
can be observed in this population [7-10].

If MS and aging could determine separately urinary disor-
ders, it could be interesting to evaluate in elderly MS if aging
modify the typology of clinical features and therapeutic op-
tions.

Yet, some studies have demonstrated that age is not an influ-
encing factor on clinical or urodynamic profile but these studies
concerned a young population (age range, 35.9-48 years) [11-
14].

Thus, clinical and urodynamic profile of LUTS in geriatric
population of MS remains unknown. Because of the conse-
quences of LUTS on upper urinary tract, quality of life, mood,
social relationship, risk of falling and the prevalence of osteopo-
rosis, falls, comorbidities and gait disturbance in geriatric popu-
lation of MS, characterization of urinary disorders is important
to get an optimum care [2,3,15,16].

The aim of the present study is to compare the clinical and
urodynamic characteristics of urinary disorders in a geriatric
population with a nongeriatric population of MS patients.

MATERIALS AND METHODS

This study was conducted retrospectively based on the first
clinical and urodynamic evaluation in one day hospitalization
in Neuro-urology Department of a University Hospital between
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2010 and 2016. For each patient with MS aged 65 and older, 2
patients with MS aged less than 65 years old were matched in
sex, form of MS, and Expended Disability Status Scale (EDSS).

Demographic data (body mass index and duration of the
MS), urinary symptoms using the Urinary Symptom Profile
(USP) [17] history of symptomatic urinary tract infection, blad-
der management (intermittent catheterization, indwelling uri-
nary catheter, or micturition), use of diapers or condom cathe-
ter, urinary treatment, quality of life (Qualiveen) [18,19] and
repercussion of LUTS on daily life activities and psychological
state using a visual analogue scale (VAS) were collected. The
following parameters were analyzed: detrusor activity, maxi-
mum urethral closure pressure (MUCP), detrusor compliance,
and cystometric capacity.

Conventional cystometries was assessed in accordance with
International Continence Society (ICS) recommendations [20-
22].

Statistical analysis was carried out using R 3.2.3 software (R
Foundation for Statistical Computing, Vienna, Austria, http://
www.R-project.org) and R studio version 1.0.136. Differences
between the 2 populations of age (elderly or not) were evaluated
using Student test for quantitative variables and chi-square or
Fischer exact tests for categorical variables.

This study was approved by a local ethics committee (Comité
de Protection des Personnes Ile de France II: 00001072). Since
it was retrospective and no formalized informed consent was
necessary according to the ethics committee, a letter was sent to
the patients informing them that their data would be used, un-
less they contacted the investigators to express their disapprov-
al.

RESULTS

In the elderly population of patients with MS, 24 patients were
included and matched with 48 patients MS aged 65 or older. The
mean age was 69.8 years old (standard deviation [SD], £3.2) in
the elderly population and 49.4 years old (SD, 9.3) in the less
than 65 years old population. The mean EDSS was 6.4 (SD,
+1.2). All the subjects had both spinal cord and brain localiza-
tion of MS plaques. Duration of MS was significantly longer in
the elderly population than in the less than 65 years old popula-
tion (20 years [SD, +13.3] vs. 13.4 years [SD, +9.4], P=0.04).

In the male population, 5 patients aged 265 years were
matched with 10 patients ages <65 years. The MUCP was low-
er in the elderly population than in the nongeriatric population
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Table 1. Comparison of demographic, clinical, and urodynamic characteristics of lower urinary tract symptoms in the male subgroup

Population > 65 years old

Population <65 years old

Variable Total No. P-value
Value No. Value No.
Age (yr) 68.6+3.2 5 494+93 10 15 <0.001
EDSS 63+14 5 63+13 10 15 1.00
MS form” 5 10 15 1.00
Progressive 4(80) 8(80)
RR 1(20) 2(20)
MS duration 13.2+7.8 5 13.8+12.3 10 15 0.91
Body mass index (kg/m?) 26.7+6.3 5 24023 10 15 0.41
Qualiveen total 2.0+1.0 4 1.6+1.3 9 13 0.60
USP SUT 0.6+1.3 5 1.1+£3.0 9 14 0.67
USP OAB 9.0+2.8 5 7.7+49 9 14 0.53
USP LS 3.0+19 5 27+29 9 14 0.80
VASDLA 60.0+14.1 4 40.0+43.1 9 13 0.26
VAS psy 575496 4 36.7+48.0 9 13 0.24
Voiding mode” 5 10 15 0.46
Catheterization 0(0) 1(10)
Symptomatic urinary tract infection” 5 10 15 0.25
Yes 3(60) 2(20)
Condom catheter” 5 10 15 0.23
Yes 0(0) 4(40)
Diapers 2 10 12 0.46
Yes 1(50) 2(20)
Urinary treatment® 5 10 15 0.78
None 3(60) 4(40)
Ach 0(0) 2(20)
Achand a- 1(20) 1(10)
a 0(0) 2(20)
a-and ISBT 1(20) 1(10)
Detrusor overactivity” 4 10 14 0.25
Yes 4(100) 6 (60)
MUCP 49.3+30.0 3 136.0+83.4 10 13 0.02
Detrusor compliance” 4 10 14 0.29
Impaired 1(25) 0(0)
Cystomanometric capacity 340.0+71.2 4 372.0+114.3 10 14 0.54

Values are presented as mean + standard deviation or number (%).

EDSS, Expended Disability Status Scale; MS, multiple sclerosis; RR, relapsing-remitting; USP, urinary symptoms profile; SUL stress urinary inconti-
nence; OAB, overactive bladder; LS, low stream; VAS DLA, visual analogue scale for impact on daily life activities; VAS psy, visual analogue scale for
impact on psychological state; Ach, anticholinergic drug; a-, a-adrenergic blocking drug; ISBT, intrasphincter botulinic toxin; MUCP, maximum

urethral closure pressure.
YFischer exact test.

(49.3+30.0 cm H,O vs. 136.0+83.4 cm H,O, P=0.02) without
difference in SUI (USP SUL: 0.6 +1.3 vs. 1.1+3.0, P=0.67). There
was no statistical difference in any other clinical or urodynamic
endpoints (Table 1).

60 www.einj.org

In the female population, 19 patients aged =65 years were
matched with 38 patients ages <65 years. Voiding symptoms
was more described in the nongeriatric population (USP low
stream: 3.4+3.5 vs. 1.7 +2.4, P=0.04), geriatric population had
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Table 2. Comparison of demographic, clinical and urodynamic characteristics of lower urinary tract symptoms in the female sub-

group
Population > 65 years old Population <65 years old
Variable Total No. P-value
Value No. Value No.
Age (yr) 70.1+£3.3 19 49.7+9.4 38 57 <0.001
EDSS 65+13 19 65+1.2 38 57 1.00
MS form 19 38 57 1.00
Progressive 14 (74) 28 (74)
RR 5(26) 10 (26)
MS duration 21.7+14.0 19 13.3+87 38 57 0.02
Body mass index (kg/m®) 273+82 17 24.0+£5.1 38 55 0.13
Qualiveen total 1.4%+1.0 17 2.1x£0.9 35 52 0.02
USP SUI 3.6+£3.7 18 29+33 36 54 0.47
USP OAB 10.7 +4.7 18 10.7 +4.7 36 54 0.97
USP LS 1.7+24 18 34+35 36 54 0.04
VASDLA 38.2+30.1 17 56.7£29.5 36 53 0.04
VAS psy 30.0£31.2 17 57.4+29.4 35 52 0.01
Voiding mode 19 38 57 0.51
Catheterization 3(13) 10 (26)
Symptomatic urinary tract infection 19 38 57 1.00
Yes 10 (53) 20(53)
Diapers” 15 38 53 0.47
Yes 13 (87) 28 (74)
Urinary treatment” 19 38 57 0.05
None 15 (79) 20 (53)
Ach 3(16) 7(18)
Achand a- 0(0) 10 (26)
a- 1(5) 1(3)
a- and ISBT 0(0) 0(0)
Detrusor overactivity 18 38 56 0.66
Yes 12 (67) 23 (61)
MUCP 33.3+16.1 18 63.0+25.4 38 56 <0.001
Detrusor compliance” 18 0(0) 38 56 1.00
Impaired 0(0)
Cystomanometric capacity 308.9+168.9 18 340.8+165.2 38 56 0.51

Values are presented as mean + standard deviation or number (%).

EDSS, Expended Disability Status Scale; MS, multiple sclerosis; RR, relapsing-remitting; USP, urinary symptoms profile; SUI, stress urinary inconti-
nence; OAB, overactive bladder; LS, low stream; VAS DLA, visual analogue scale for impact on daily life activities; VAS psy, visual analogue scale for
impact on psychological state; Ach, anticholinergic drug; a-, a-adrenergic blocking drug; ISBT, intrasphincter botulinic toxin; DO, detrusor overac-

tivity; MUCP, maximum urethral closure pressure.
YFischer exact test.

less urinary treatment (P =0.05). The MUCP was lower in the
elderly population than in the non-geriatric population (33.3
+16.1 cm H,O vs. 63.0+£25.4 cm H,O, P<0.001) without dif-
ference in SUI (USP SUI: 3.6+3.7 vs. 2.9+3.3, P=0.47) (Table
2). In the female elderly population, LUTS had less impact on
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psychological state (VAS for impact on psychological state:
30.0+£31.2 vs. 57.4+29.4, P=0.01), on daily life activities (VAS
for impact on daily life activities: 38.2+30.1 vs. 56.7 £29.5,
P=0.04) and on quality of life (Qualiveen: 1.4+1.0 vs. 2.1+0.9,
P=0.02) (Table 2). There was no statistical difference in any
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other clinical or urodynamic endpoints (Table 2).

DISCUSSION

With equal EDSS, sex, and MS form, geriatric population of
male patients with MS has the same urinary disorders and the
same impact on quality of life than a nongeriatric population of
MS. In contrast, in the female population of patients with MS,
voiding symptoms are less prevalent in the geriatric population
than in the nongeriatric population, probably due to lower
MUCEP. LUTS impact less on psychological state, daily life ac-
tivities, and quality of life in the geriatric female population
than in the nongeriatric female population.

In the female population, Hannestad et al. [23] reported
similar findings: the prevalence and the severity of incontinence
increases with age while the rating of incontinence as a problem
remains stable.

According to previous findings, we found that, MUCP is
lower in the elderly population than in the less than 65 years
old population [23,24]. There is no consensus in the ICS for the
definition of intrinsic sphincter deficiency (ISD) [25]. The most
commonly studied parameters to determine ISD are Valsalva
leak point pressure (VLPP) and MUCP. Lower values of VLPP
(typically <60 cm H,O) or MUCP (<20-30 cm H,O) are com-
monly used as an indicator of ISD [25]. Without consensual
definition of ISD, only value of MUCP was presented in this
study. Prevalence of SUT was not different between the 2 popu-
lations. These results are not consistent with those observed in
general population. Indeed, in general population, SUI increas-
es with aging, and MUCP decreases with age [23,24]. In our ge-
riatric population, stress situation was uncommon because of
disability, lack of mobility, and age that could explain the ab-
sence of SUI in daily life. Furthermore, the similarity of SUT in
the 2 populations could be explained by the detrusor sphincter
dyssynergia present in suprasacral damage in MS. This detrusor
sphincter dyssynergia could also explain the voiding symptoms
in the young female group.

Interest of the study topic

The urinary incontinence in the elderly is a major topic: during
the 6th International Consultation on Incontinence held in To-
kyo in September 2016, the ICS recommended to focus on
LUTS in the frail elderly [26]. The Consultation has defined
“frail older persons” as those over the age of 65 with a clinical
presentation or phenotype combining impaired physical activi-
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ty, mobility, balance, muscle strength, motor processing, cogni-
tion, nutrition, and endurance (including feelings of fatigue and
exhaustion) [26]. MS constitute an additional frailty factor in
the elderly population with LUTS. The knowledge of the LUTS
typology in this frail elderly population is necessary to an opti-
mum management of the patients.

Limitations of the study

The principal limitation of the present study is its retrospective
design; this may generate a selection bias inducing a lack of
power. In order to limit this bias, all patients aged 65 or older
who underwent a specific one day hospitalization for MS were
included. Moreover, the matching of the patients had been ran-
domized. Another limitation of the study is the absence of non-
MS control group. We assumed that in the LUTS of old MS pa-
tient, one part of these LUTS is related to MS and one other to
aging. In order to evaluate the effect of aging on LUTS in a MS
population we choose to compare a geriatric population with a
nongeriatric population of MS patients. Despite the small num-
ber of patients, which is a limit of our study; it is the only cohort
which studies LUTS in a geriatric population of MS.

In conclusion, geriatric population of male patient with MS
has the same clinical and urodynamic characteristics as nonge-
riatric population with control EDSS, and form of MS. With
few differences of urinary symptoms and urodynamic parame-
ters, the impact of the LUTS is less important in the geriatric fe-
male population of MS than in the nongeriatric female patients
with MS. Conversely, no change concerning overactive bladder/
overactive detrusor was observed while it could be thinkable
that age and MS, by means of potentiation of pathophysiologi-
cal factors, may increase rate and /or severity of overactive blad-
der in this specific population.
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