
 

 

Abbreviations: 

ADH: antidiuretic hormone  

ADHD: attention-deficit hyperactivity disorder 

ANP: atrial natriuretic peptide 

BNP: brain natriuretic peptide 

HRQoL: health-related quality of life 

OSAS: obstructive sleep apnoea syndrome 

SDB: sleep-disordered breathing 
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Figure 1 

Prevalence of age-related enuresis – yellow rectangle 
[8, 9], and parent-reported sleep apnoea from various 
Western countries – blue line [4]. 
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Figure 2 

Search criteria for relevant articles 
and results. 
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Figure 3 

Putative mechanisms for pathogenesis of enuresis in patients with sleep disordered breathing 
ADH = antidiuretic hormone; ANP = atrial natriuretic peptide; BNP = brain natriuretic peptide 
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Table 1: Urological outcome of the treatment for sleep disordered breathing in children with enuresis. 

Authors [ref.] Population Intervention Outcome Study design Strength 
of the 
evidence 
(therapy) 

Alexopoulos et 
al., 2005 [193] 

8-year-old boy and 7-year-old girl 
with primary NE, chronic nasal ob-
struction, and loud snoring 

Nasal budesonide Resolution of enuresis (2–4 weeks) Case reports 4 

Firoozi F et al., 
2006 [9] 

86 patients; 42% with NE A&T 12 patients (33%) had complete resolu-
tion, 11 (31%) had significant improve-
ment and 13 (36%) showed no change 

Prospective population-
based study 

2c 

Basha S et al., 
2005 [162] 

326 patients aged 2–18 years over a 
44-month period; 32.8% children 
with a positive history of enuresis of 
whom 53.3% agreed to participate in 
the second phase of the study 

Tonsillectomy or 
adenoidectomy 

61.4% of the children were free of enu-
resis, 22.8% had a decrease in enuresis, 
and 15.8% had no change in enuresis. 

Retrospective chart 
review with prospective 
collection of data 

2c 

Cinar U et al., 
2001 [140] 

321 children (5–16 years), 35% had 
NE 

A&T 64/111 were evaluated postoperatively: 
after 3 months. 63% were free of their 
complaints; 4% reported a decrease in 
the frequency of NE; 24/111 had no 
change in their complaints 

Population-based study 2c 

Weider DJ et 
al., 1991 [142] 

115 children (3–19 years) A&T Significant decrease in or complete cure 
of nocturnal enuresis in 87 (76%) 

Population-based study 2c 

Leiberman et 
al., 2006 [166] 

All relevant published data by the 
Soroka University Medical Center 
compared with MEDLINE linked 
literature 

A&T Reduction of nocturnal enuresis Narrative (review article) - 

Weissbach et 
al., 2006 [167] 

161 children (4–18 years of age); 42 
had enuresis; 

A&T 27 of these 42 underwent A&T: in 41% 
enuresis totally disappeared within 1 
month 

Retrospective review of 
clinical data 

2c 

Kovacevic L et 
al., 2013 [168] 

417 children (5–18 years of age); 
24% had NE 

Tonsillectomy 
and/or adenoidec-
tomy 

49% responded to A&T; of these, 61% 
resolved within 1 month postoperatively 

Observational, pilot 
study 

2c 

Kovacevic L et 
al., 2014 [192] 

46 children (8.79 ± 2.41 years) A&T 43.5% of patients became dry; those 
who became dry had more frequent 
arousal episodes from apnoea events 

Prospective study 2c 

Ahmadi MS et 
al., 2013 [194] 

97 children aged 3–12 years A&T 3 months after A&T, NE had resolved 
completely in 60.7% children and had 
shown relative improvement in 26.2% 
children 

Prospective cohort study 2c 

Jeyakumar A 
et al., 2012 
[195] 

14 studies, 3 550 children (18 
months to 19 years) had SDB, one-
third had a diagnosis of NE 

A&T Preoperative prevalence of NE was 31%; 
postoperative prevalence of NE was 
16% 

Systematic review 3a 

Kalorin CM et 
al., 2010 [169] 

326 toilet-trained children 3–15 
years old; 257 in the tonsillectomy 
group and 69 in the control group 

Tonsillectomy Cure rates for NE and daytime inconti-
nence at 3 and 6 months postoperative-
ly, respectively, were 40% and 50% in 
the tonsillectomy group (p = 0.60), and 
35% and 48% in the control group 

Prospective study 2c 

Kovacevic L et 
al., 2015 [64] 

30 children in the study group vs 30 
age-matched controls before and 4 
weeks after T&A 

T&A Improvement was shown for HRQoL in 
children with both SDB and NE (study 
group) and children with SDB without NE 
(controls) 

Prospective study 2c 

Park S, et al. 
2016 [196] 

183 children (8.17 ± 2.84 years), 
9.3% with NE. 

A&T After A&T, 76.5% showed complete 
resolution of NE 

Prospective study 2c 

Nevéus T et 
al., 2014 [157] 

34 children (10.7 ± 1.8 years) Orthodontic wid-
ening of the pal-
ate 

Proportions of responders, intermediate 
responders and nonresponders during 
treatment were 21.2%, 27.3% and 
51.5%, respectively 

Clinical trial 2c 

Timms DJ, 
1990 [197] 

10 children (6.5–15.5 years) RME NE ceased within a few months of maxil-
lary expansion 

Prospective study 4 

Kurol J, Modin 
H, 1998 [198] 

10 children (8–13 years) RME Within 1 month of RME of 3 to 5 mm, 4 
children were completely dry and 3 
showed notable imFet alprovement 

Prospective study 4 

A&T = adenotonsillectomy; HRQoL = health-related quality of life; NE = nocturnal enuresis; RME = rapid maxillary expansion; SDB = sleep-disordered breath-
ing 
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