
N
octurnal enuresis is defined as “voiding that occurs

during sleep”.1 It is classified as primary persistent

or recurrent, or secondary adult onset.2 Although there

are plenty of papers discussing nocturnal enuresis in

children, only a few focus on nocturnal enuresis in older

adults. Burgio et al. have reported that the prevalence of

nocturnal enuresis in community-dwelling older adults

is 2.1%.3 By reviewing urodynamic record, Sakamoto et

al. found the prevalence rate of 0.02% (8/3277) for adult

onset nocturnal enuresis, but without daytime inconti-

nence.4 McGrother et al. reported that 2.4% of older peo-

ple (75 years of age or older) living at home had noctur-

nal enuresis.5 These figures indicate that nocturnal

enuresis is uncommon among older adults; but it associ-

ates with poorer therapeutic outcomes compared with

the more common forms of daytime incontinence.3 In

contrast to the large volumes of research on treatment of

daytime incontinence, there is little investigation on the

treatment of nighttime incontinence in older adults.

Therefore, it is mandatory to a good strategy to handle

this problem. By reviewing our experiences, this study

determines causes and the treatment plan of nocturnal

enuresis in older adults.

METHODS

Six old adults, including 2 females and 4 males, with
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Background. Nocturnal enuresis is uncommon in older adults. The paucity of litera-

ture about this problem prompts us to review our cases to determine the management

strategy.

Methods. Six older adults, including 2 females and 4 males, were evaluated for re-

fractory nocturnal enuresis. Only 2 of them had minor daytime urge symptom. Most

of them had failed in the treatment using anticholinergics and/or alpha-adrenergic

blocker. Evaluation consisted of detailed medical history, voiding diary, and

urodynamic studies. Clinical follow-up persisted for 12 months. We define nocturnal

polyuria as nighttime urine amount being more than 35% of total daily urine amount.

Bladder outlet obstruction in men was diagnosed based on the definition described by

International Continence Society.

Results. The average age was 71 years (range 61-84). The average duration of the

symptom was 3.1 months (range 0.5-6). Two patients had bladder outlet obstruction.

Four patients used hypnotics for insomnia, which might result in difficult awakening

on bladder distension. Nocturnal polyuria was found in 3 patients. Most patients had

multiple factors contributing to their nocturnal enuresis except 1, who was found to

have an enlarged prostate with chronic bladder distension. Specific treatments were

given based on the causes for each patient. Hypnotics were discontinued for a certain

meanwhile in some patients. Nocturnal polyuria was managed with afternoon di-

uretic or bedtime desmopressin. Bedtime anticholinergic agent was used in patients

with detrusor overactivity. The patient with enlarged prostate and urinary retention

was managed with indwelling catheter followed by elective transurethral prostatec-

tomy. All patients were dry in the night following the treatment.

Conclusions. Nocturnal enuresis in older adult is usually multi-factorial. Hypnotic

usage and nocturnal polyuria are frequently overlooked. Detailed investigation is

necessary to identify the causes. Tailored treatment may achieve satisfactory results.
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an average age of 71 years (range 61-84) were evaluated

for refractory nocturnal enuresis. Two of them had minor

daytime urge symptom. Most of them have failed in the

treatment using anticholinergics and/or alpha-adrenergic

blocker. Evaluation consisted of detailed medical history,

3-day voiding diary, uroflowmetry and cystometry. We

define nocturnal polyuria as nighttime urine amount be-

ing more than 35% of total daily urine amount.6 Bladder

outlet obstruction in men and detrusor overactivity were

diagnosed based on the definition proposed by Interna-

tional Continence Society (ICS).7

Sleep was assessed by self-rating of sleep quality

(very good to very bad) and the number of hours of ac-

tual sleep they got at night. They were asked about the

frequency with which they used sleep medication and

the type of medication.3

RESULTS

The average duration of the symptom was 3.1

months (range 0.5-6). The patients’ characteristics are

summarized in the Table 1. Summary of the causes and

the strategies are depicted in Table 2. Two patients had

bladder outlet obstruction. Four patients used hypnotics

for insomnia, which may result in difficult awakening on

bladder distension. Nocturnal polyuria was found in 3

patients. Most patients had multiple factors contributing

to their nocturnal enuresis except 1 (case No. 5) who was

found to have an enlarged prostate with chronic bladder

distension.

Specific treatments were given based on the causes

for each patient. Hypnotics were discontinued or its dos-

age was reduced. Nocturnal polyuria was managed with

bedtime desmopressin (DDAVP, 0.1-0.2 mg), or a di-

uretic, furosemide 40 mg, 6 hours before bedtime. Bed-

time anticholinergic agent, including tolterodine or

oxybutynin, was used on patients with detrusor overac-

tivity. The patient with enlarged prostate and urinary re-

tention was managed with indwelling catheter followed

by elective transurethral prostatectomy. All patients

were dry in the night following the treatment.

DISCUSSION

Our observation shows that nocturnal enuresis in

older adults is usually secondary to multiple factors. Ex-

cept case No. 5, all patients had at least two reasons lead-

ing to enuresis. This easily explains why simple mea-

sures, such as using anticholinergics alone, fail to cure

the enuresis.

Nocturia is common in the older adults and is asso-

ciated with poor sleep, irregular heart beats, diabetes

and stroke.8 Poor nocturnal bladder capacity as well as

increased nocturnal urine production in the aged peo-

ple also induces nocturia.6 Although nocturia is com-

mon, nocturnal enuresis is uncommon in older adults.
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Table 1. Patients’ demographics

Case No. 1 2 3 4 5 6

Age (Y/O) 66 72 61 73 84 70

Gender F F M M M M

Duration of the symptom (months) 6 0.5 6 2 1 3

Table 2. Causes and treatments of nocturnal enuresis

Case No. 1 2 3 4 5 6

Detrusor overactivity + + + - - +

Bladder outlet obstruction - - - - + +

Hypnotics usage + + + + - -

Nocturnal polyuria - + - + - +

Treatments
a

(1), (2) (1), (2), (3) (1), (2) (1), (3) TURP
b

(4), (5)

a
: (1) Reduce hypnotics; (2) Bedtime tolterodine; (3) Desmopressin; (4) Furosemide; (5) Alfuzosin.

b
: TURP = Transurethal resection of prostate.



We notice that 4 of our patients used hypnotics. Some

patients initially had nocturia only with an impaired

sleep quality. Hypnotics were thus prescribed aiming

them to improve sleep quality, but with an unexpected

occurrence of nocturnal enuresis. Deep sleep induced

by hypnotics may interfere with the normal awakening

response to bladder fullness, resulting in enuresis

when the bladder contracts during sleep.3 Discontinu-

ance or decreasing dosage of hypnotics may restore

the awareness of bladder distension to awake the pa-

tients for toileting. For patients with true insomnia,

hypnotics can still be used if other factors causing

enuresis are properly controlled. For example, pa-

tients taking hypnotics will only have nocturia at most

instead of enuresis if their detrusor overactivity is well

treated with anticholinergics and adequate bladder ca-

pacity is obtained.

Nocturnal polyuria is an important factor of nocturnal

enuresis. It can be caused by daytime fluid accumulation

followed at night by mobilization of excess fluid. Conges-

tive heart failure, renal functional impairment or any rea-

son causing edema of lower limb during daytime may re-

sult in mobilization of excess fluid with recumbency.3 Al-

though our patients with nocturnal polyuria did not have

overt heart failure, the possibility of subclinical cardiac

insufficiency cannot be ruled out. Subclinical heart failure

may cause nocturnal polyuria which was associated with

higher plasma atrial natriuretic peptide (hANP) as pro-

posed by Fujikawa et al.9 Other mechanisms, such as in-

adequate nighttime anti-diuretic hormone (ADH) level

and disturbed renin-angiotensin-aldosterone system, may

also contribute to nocturnal polyuria.10

Both diuretics and desmopressin work well for noc-

turnal polyuria.6,9 Reynard et al. used furosemide 6

hours before bedtime to mobilize the fluid before sleep

to successfully reduce nocturnal urine volume and noc-

turnal urinary frequency.11 One of our patients was well

managed with this method. Desmopressin also shows to

be safe and effective in the treatment of severe nocturia

in patients over 65 years of age.12,13 Three of our pa-

tients found to have nocturnal polyuria were all well

managed using desmopressin to reduce nocturnal urine

volume.

Detrusor overactivity is common in our patients.

Five of 6 patients had urodynamically proved detrusor

overactivity. In spite of treatment with anticholinergics,

their nocturnal enuresis still persisted. The satisfactory

results with anticholinergics can only be obtained by re-

ducing hypnotics and controlling nighttime urine volume.

This finding highlights the importance of documenting

all contributing factors and combining several specified

treatments in managing nocturnal enuresis in older

adults.

One of our patients had severe bladder outlet ob-

Alpha Dian-Yu Lin et al. Journal of the Chinese Medical Association Vol. 67, No. 3

138

Nocturnal enuresis

Nocturnal polyuria
Nocturnal bladder

storage problem
Hypnotics use

Evening

fluid restriction

Timed diuretics

DDAVP

Detrusor

overactivity

Bedtime

anticholinergics

Adjust

hypnotics

Fig. 1. Algorithm for treating nocturnal enuresis in older adults.



struction with clinical manifestation of nocturnal

enuresis. Sakamoto et al. also have similar finding of 8

patients with adult onset nocturnal enuresis, who had

severe urethral obstruction secondary to benign pros-

tatic hyperplasia (BPH).4 Transurethral resection of the

prostate (TURP) made significant improvement in re-

solving nocturnal enuresis in these patients. Our case

No. 5 also had severe bladder outlet obstruction (BOO)

due to BPH. After TURP was carried out, there was no

more enuresis in the following period. It is still un-

known how BOO causes nocturnal enuresis. It has been

hypothesized that low bladder compliance may trigger

unstable bladder contractions during sleep to result in

enuresis.4

It is interesting to notify that 2 of our patients had

history of adolescent enuresis. Case No. 4 had persis-

tent nocturnal enuresis till 28 years of age, which cured

spontaneously. Case No. 6 had nocturnal enuresis till 20

years of age, which also cured spontaneously. We found

no information on the relationship between adolescent

enuresis and older enuresis in the literature. Neverthe-

less, inquiry of history of adolescent enuresis in the

evaluation of nocturnal enuresis in older adults may be

recommended, and further investigation in their rela-

tionship is warranted.

Based on our experiences and literature reports, we

develop an algorithm for treating nocturnal enuresis in

older adults (Fig. 1). A very important part of the evalua-

tion is detailed history, including questions about void-

ing behavior, medical and neurological abnormalities

and sleep disturbance, as well as information on relevant

surgery or previous urinary infection.1 Voiding diary

(frequency-volume charts) is the most valuable instru-

ment for diagnosing nocturia in the elderly men.14 Addi-

tionally, medication history of hypnotics should be ob-

tained. Urodynamic studies are usually necessary to ver-

ify the existence of detrusor overactivity or bladder out-

let obstruction.

Using this algorithm, we identify the multi-factorial

nature of nocturnal enuresis in older adults. Too deep se-

dation by hypnotics, detrusor overactivity, nocturnal

polyuria and severe bladder outlet obstruction are the

common contributing factors. Treatments targeting each

component in individual patient are required to insure

success.

In conclusion, nocturnal enuresis in older adult is usu-

ally multi-factorial. Nocturia is the basic component of

enuresis. Hypnotic usage and nocturnal polyuria are fre-

quently overlooked. Multi-modality treatment to noctur-

nal polyuria, detrusor overactivity and sleep disturbance

may reach effective outcome. Detailed investigation is

necessary to identify the causes. Tailored treatment may

achieve satisfactory results.
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