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Nocturnal enuresis is a heterogeneous disorder with various underlying pathophysiological mechanisms and causes a mismatch
between the nocturnal bladder capacity and the amount of urine produced during sleep at night. It is associated with a
simultaneous failure of conscious arousal in response to the sensation of bladder fullness. Generally, a complete history and
physical examination, with a specific focus on the genitourinary, gastrointestinal, and neurologic systems, is sufficient to
evaluate a patient with enuresis. The therapeutic focus is directed toward a differential approach based on the underlying
mechanism and toward combination therapies such as alarm devices and desmopressin as well as anticholinergic agents
and desmopressin. Children with increased nocturnal urine production usually have a good response to desmopressin therapy.
Patients with a small bladder generally show a poor response to desmopressin treatment, but they would benefit more from
combination therapy with enuretic alarm, urotherapy, and antimuscarinic agents in addition to desmopressin. Different types
of bladder dysfunction, which result in a small nocturnal bladder capacity, probably contribute significantly to the pathogenesis
of nocturnal enuresis, particularly in those with treatment failure and refractory symptoms. Because different clinical subgroups
may show different responses to treatment, it is necessary to distinguish these subgroups before a decision on the specific
treatment protocol can be made. (Korean J Pediatr 2008:51:1140-1146)
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Fig. 2. Basic pathophysiology of monosymptomatic nocturnal
enuresis.
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Fig. 1. Classification and schematic work—-up in patients presenting with bedwetting.
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Fig. 3. Treatment strategy of nocturnal enuresis.
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Table 1. Efficacy of Long-term Desmopressin Therapy

Initial response
i

Response rate

Dry with no medication Dry with no medication

rate during treatment’ after 1 year s treatment’ in enuresis®
CESE study (oral) 50% 74% 37.5% 13%
SWEET study (nasal) 61% 100% 31.4% 19%

"Response rate : >50% reduction of wet nights
"Base on the responding group

*Based on the patients recruited into study including non-responder (<50% response) in titration period

A FHoju o] A8l 70
]

] S
9% ©]5}2] A= Hlgo] =X Pe AoF o =3 S
&

@ olusEEe 19 o4 AgetdetE Asld, A, A
55, AT, 2% adoleldo] gge nAA e Bk of

FASHA AHEE 5 2

A SRS W FAES Rk SWEET XHatdl| oshd 7 s
5E, 78, A YEREE, A4 ol Ao GES T
o= 25%0] AuA Fgria A, s A YEFHESS
OFE H-8 A st FE AFH e o8 JEve AR Bast
I 7] wiiell A AAR o] Fell= 230 cc olFtE FRAAFHE Al
gt #3247 dells AR FRARE Aldstolof Aot

2) OF=HJ|E A28t X|2(alarm treatment)

=2

N

=

i,

N

N

N

o

Y

2

Ky

Er

fru

(o,

%

X0 B~
e
o

= T3S gl Ao A wlng whA
th &5 ol BRIIE At thA] HAd £
7V arousal training). oF=4dX7] ALMS & o=H o2 FEA
HAE Wol] Fomn FAENRE Fuststilat sk W8 (over-
learning) 2 SlololAl HS AFH AP sA &= dry bed
training= ALY ES $Fd =f0] He Ao dyA o
BR7] Azl M Y] 719 7FEe] 2Tt FFA oo
9] Fo] AAgstofof gt} 7]
o F WHS st A 5UE FoAE £ %

< Fal o gell tial Adegith ofzt
H719] ALEL 6-8F o) AHHOE ALEeh= slo] A

E @ @ olge Astolo} g

K

ich

N
P
P
=2
ofy
Mo
S
oz
z il
k%
off
N

ox i orlr X
it
to
o
SR
N
f
A
N
2y
o
ol

o
£l
o
b
N
ofy
(L
i,
2
k1
2
2

O] qlﬁ).

@ okithieo] €8 G Hzsksh] A8l 50 A FRATL
shedlE BFsha okt

o] AR77t ZE3 AL 23 o] FEd

r
I T} AN AA AME WIEE 2|
9 =

Fo A4 9 dmolake] 3% AmelAnt ek e
o Ao oA RTt dAH R AT thal &
ATk A AL ohw A RIS AWEs A4S 0.4%

OomMEAQ ok Ry WPAE S8 ofni

o
BAE TUW BAE PIOR A A0 I5hA 46.3%7
SlAbel Al |3k u ARuAlA Qe ARE B3 44
Folste] AHgsha Qi Ao deld AT, S ek
[e]

&
ek =l oknAdRr] AS B v ABdTE ¥

ilTo =2 = _T__}\_:‘
o8 22159 g Hrt glo] FAHRE Agsta e A 4
A Axggo] FR3| SRR e AeolA P gl
o] B7] AFEC] 3M%E $i TEXV|EE 272% 2 HIE I

(<3}
AA

3) Oz ZEZEX[2} &0|=H HEHX|ZE(combination treat-
ment with alarm and desmopressin)
ofmA Ry e Az vlE AdEe] vitie Aol
Aot F7izke} wge] Fadithe wie] vk wiEhA des-
mopressing WE&FOZR W2 A okxE AT 4 il ofx
BRNE WSS ASAL F ke o]2A wAg kA1 9]
o} 53] of ME/} BE Sojo] HE5US w] ARy o
=ExmrY o 2949 Aoz Busa . Desmopressin
oy} kAR IE MY AHEsIA el s EEtal FukEolA
FENSS B A9 BPaWS 8-10F L3 2 &
e ofx7l glow olmARIV|E AFsti 85 AA desmo-
pressing 7@t Fohgth WL ofmFHy] G5 AW
of Bla] w7 B EY 4SS IX G A 8AH ] v
o

SolA = elnl Sl AolE wolA| gk



off Wg7]sol Adeleta stelx ozt 7 &EAd Wadel 30%
A #EETHE AR = v T okaFolRt ¥ 2
A FES AT § Qe TAE ATt gk ofghe 29
o]4e] ok} ALY desmopressindl HHS-EA] = o<l
Beolle g e WS e stelof gtk Obybutynin

(0.4 mg/kg), tolterodine (0.1 mg/kg), propiverine (0.8 mg/
kg), oxybutynin exteded-release (5 mg) F oAl A& 3] A

gl Fepau,

o inl ofue}l F3F 8 AFI o] F3hol| FRARTAAS
THHEE T A ofmF ol YA E= HFE WlE X S(stan-
dard urotherapy)®lt}. ¥+ #lx X g59] 7]E2 2-3A7 144
o2 FHAALRE WimstE AT FHAHLE FEE HASE F
HE Eol= Aot} 53 7 AT A2 o] o] Fo]
ALE Amalojof gty Ay A7be]] AR SRS Agst
7] Y18AM e bl SR SRS AHSES s 32 dAx
Ao sgeteh oleld EFE ik A= ofxFe A8 o7
g g B MaAEAY okl Ameoh Walstl wnvh Qlok
W HrEA] of o] A7 o]He X mafejof gl XFE Wik A
& whgelx] e MR Wl A 3 FHUA oS
Fold 4 itk

g 294 FEL desmopressin= B %3 gyE

olA 7] Wl 1-27149 &<t A&sta adt gl 4
S

At o

o ofN X R 2

F2Rgo] glar AREII} = B AL WAE A 3-6

0r ol e

AEol x77|7ke] Bty FEE wls= MA3] ksl
ahi= Zo] Basith?, tololq auFe] £ 9ld) A
& ZeA ofEe] AME7IZre] Bt 279(0.2-661) 02k A%
S 7erstel 7] Abgl we 4ol Aasich

G FUY RS L 04N TE 480 S| R
e = oy F2 AHRJAAA &5 FAE O R Lol AA
oeld BAR ok Fuse A%E 79 glok wle 92
g okEg Bgdte folAN by £3) gike 228 F 3
wo)aL ofxg ol A= X5 AlZF ARE WH|7F QS gl
Fe wolw Wulg 8k oknFel ARE & F7] uE
of Az M3 X5 F ¥in] Aol sk A4l He] Fa
drh AE F e2gy BASE 49 F FUY Rl 9@
o] 7Rk WAF BAE TP AL YEoR WEA InE S

el ufol T,

Diagnosis and treatment of nocturnal enuresis in children

2
5o

4
o

W R WBET A83hel WFEHL /]

A 3 3 U S 3

I A ee AT FH T A aTl o e
2RI Qv ARt oW Zgo] e AREIE Hol= A=
A WA A &

Slell= 25 mg Aol FEEIL v 25 kg MIRHA = 1/2
dowm Aste] 140w STk AR5 AlFsta 25-1714
Fol = vhES HolA| & W= FAGAY e AEES e
< ¥k e A= FouEkeh 2ol dxpekAR dHs)
AL A FARE & olmFEEA ofnF R T FUA] vk&
SHA 9= ofiT o] o AbefA| R HEdhi= o7} QU o9} 3ol
Azl Ashs okl olr|Zepnl S oA FAR HEeRE

o2 wasa ga AREII} oA olv|zetu e Fushd

Z =

ofmFe shtel S W TRk WEjAel v1de o)
Aot A3s w5 o AAle Fdage] dasitt Al
ek Aebe A HE, o34 HAL MimdA] 5 7124 A
AFE SRl iR kssta, et fde] SAse TA FA
o] X184 ¥ (evidence based treatment)S FH3I= Aol F
wop Fasirta Azbeieh ot v wRlg I 2 7]
ool oJgh ofmFe AAE F winFHe] wAY FEAR
3] X7t A EEA 2148 o)Aty w Az} 2

fo rlo ol
of
-z Mo

29E e HAGd Y ok, VI ARAE B
slal WHg-hA] e ofm3dl A= Al AR Wt 2 8
Eofl F3lo] B vy oAt Al st Zlo] upEA stk

References

1) Butler R]J, Heron ]J. The prevalence of infrequent bedwetting
and nocturnal enuresis in childhood: a large British cohort.
Scan J Urol Nephrol 2007;42:1-8.

Nrgaard JP, van Gool JD, Hjalmas K, Djurhuus JC, Hellstrom
AL for the international children’s continence society.
Standardization and definitions in lower urinary tract dys-
function in children. BJU 1998;81:1-16.

Neveus T, von Gontard A, Hoebeke P, Hjamas K, Bauer S,
Bower W, et al. The standardization of terminology of lower
urinary tract function in children and adolescent: Report

2

=

w
=z



CH Hong, MK Baek, SH Lee, et al

from the standardization committee of the international

children’s continence society. ] Urol 2006;176:314-24.

Fergusson DM, Horwood LT, Shannon FT. Secondary

enuresis in a birth cohort of New Zealand children. Paedi-

atric Perinat Epidemiol 1990;4:53-63.

von Gontard A, Hollmana E, Eiberg H, Benden B, Rittig S,

Lehmkuhl G. Clinical enuresis phenotypes in familial noctur-

nal enuresis. Scand J Urol Nephrol Suppl 1997;183:11-6.

Kawauchi A, Yamao Y, Nakanishi H, Naito Y, Tanaka Y,

Ukimura O. et al. Relationship among nocturnal urinary

volume, bladder capacity and nocturia with and without

water-load in nonenuretic children. Urology 2002;59:433

Yeung CK, Sit FK, To LK, Chiu HN, Sihoe JD, Lee E, et al.

Reduction in nocturnal functional bladder capacity is a com-

mon factor in the pathogenesis of refractory nocturnal enu-

resis. BJU Int 2002;90:302-7.

Loening-Baucke V. Urinary incontinence and urinary tract

infection and their resolution with treatment of chronic

constipation of childhood. Pediatrics 1997;100:228-32.

9) Imaji R, Moon DA, Dewan PA. Congenital posterior urethral
membrane: variable morphological expression. J Urol 2001;
165:1240-2.

10) Robson WL, Jackson HP, Blackhurst D, Leung AK. Enuresis
in children with attention-deficit hyperactivity disorder.
South Med ] 1997;90:503-5.

11) Neveus T, Lackgren G, Tuvemo T, Olsson U, Stenberg A.
Desmopressin resistant enuresis: pathogenetic and thera-
peutic considerations. J Urol 1999;162:2136-40.

12) Butler R]J, Holland P, Robinson J. Examination of the struc-

tured withdrawal program to prevent relapse of nocturnal

enuresis. ] Urol 2001;166:2463-6.

Hjalmas K, Hanson E, Hellstrom AL, Kruse S, Sillen U.

Long-term treatment with desmopressin in children with

primary monosymptomatic nocturnal enuresis: An open mul-

ticentre study. Swedish Enuresis Trial (SWEET) Groups. Br

J Urol 1998;82:704-9.

Wolfish NM, Barkin J, Gorodzinsky F, Schwarz R. The

Canadian Enuresis Study and Evaluation - short— and

long—-term safety and efficacy of an oral desmopressin pre-

4

z

5

N

6

N

7

-

8

N

13

N

14

=z

paration. Scand ] Urol Nephrol 2003;37:22-7.

Eller DA, Austin PF, Tanguay S, Homsy YL. Daytime

functional bladder capacity as a predictor of response to

desmopressin in monosymptomatic nocturnal enuresis. Eur

Urol 1998;33:25-9.

Hvistendahl GM, Kamperis K, Rawashdeh YF, Rittig S,

Djurhuus JC. The effect of alarm treatment on the func-

tional bladder capacity in children with monosymptomatic

nocturnal enuresis. J Urol 2004;171:2611-4.

Butler RJ, Robinson JC. Alarm treatment for childhood noc-

turnal enuresis: an investigation of within—treatment vari-

ables. Scan ] Urol Nephrol 2002;36:268-72.

Butler RJ, Golding J, Heron J. ALSPAC Study Team. Noc-

turnal enuresis: a survey of parental coping strategies at 7

1/2 years. Child Care Health Dev 2005;31:659-67.

Thiedke CC. Nocturnal enuresis. Am Fam Physician 2003;

67:1499-506.

Cho SC, Kim JW, Shin MS, Hwang JW, Han SW, Park

KH, et al. Behavioral and emotional problems in children

with nocturnal enuresis: results of a multicenter study. ]

Korean Neuropsychiatr Assoc 2005;44:730-5.

21) Jang WS, Cho JS, Kim JM, Hong CH. Application and treat-

ment result of an enuresis alarm based on a questionnaire

in children with enuresis. Korean ] Urol 2008;49:745-52.

Bradbury MG, Meadow SR. Combined treatment with enu-

resis alarm and desmopressin for nocturnal enuresis. Acta

Paediatr 1995;84:1014-8.

23) Nevus T. The evaluation and treatment of therapy-resistant

enuresis: a review. Ups J Med Sci 2006;111:61-71.

Curran M]J, Kaefer M, Peters C, Logigian E, Bauer SB. The

overactive bladder in childhood: long-term results with

conservative management. ] Urol 2000;163:574-7.

25) Gepertz S, Neveus T. Imipramine for therapy resistant enu-
resis: a retrospective evaluation. J Urol 2004;171:2607-10.

26) Nijman RJM, Butler R, van Gool, J, Yeung CK, Bower W,
Hjalmas K. Conservative management of urinary inconti-
nence in children. In: Abrams P, Cardozo L, Khoury S, Wein
A, editors, Incontinence, 2nd ed, United Kingdom: Health
Publication Ltd, 2002:515-51

—
ol
=

16

=

17

~

18

<z

19

=

20

=

22

=

24

fl

- 1146 -



