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Objective: Previous reports have suggest-
ed that the incidence of spina bifida

occulta (SBO) in patients with primary monosymptomatic
nocturnal enuresis (PMNE) is higher than the general pop-
ulation. The purpose of this study was to investigate the
effect of spina bifida occulta on the medical treatment out-
come of PMNE.
Material and Methods: Between January 2008 and
December 2011, a total of 223 children (151 boys and 72
girls, aged 6-16 years; mean age: 10.1 ± 3.04 years) with
PMNE were reviewed retrospectively. All of the children
underwent physical examination, urine analysis, urinary
tract ultrasonography and kidney ureter bladder (KUB)
scout film. All patients were initially treated with a timed
voiding program and were given desmopressin acetate
when necessary.
Results: Spina bifida occulta was detected in 75 children
(33.6%). Spina bifida occulta affected L4 in 2 children,
L5 in 6 children, L4-L5 in 3 children, S1 in 52 children,
S2 in 7 children and S1-S2 in 2 children. Treatment was
successful in 79% of the children without SBO, and in only
48% of the children with SBO. Medical treatment success
rates differed significantly between the study groups. 
Conclusion: The presence of spina bifida occulta signifi-
cantly affects the response to medical treatment in patients
with PMNE. Thus, verifying spina bifida occulta status in
PMNE can facilitate prognostic predictions about the
response to medical treatment. 
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decreases to 1-2% above 17 years of age. The spontaneous
recovery rate in enuretic patients has been estimated to be
15%/year (1). Although many factors have been suggested
to play a role in the etiology of enuresis including noctur-
nal polyuria, sleep disturbances, reduced bladder capaci-
ty, detrusor instability and urinary tract infections, the
exact cause is still unclear (2, 3). In the absence of any
additional lower urinary tract symptoms of, including
urgency or daytime incontinence enuresis is defined as
mono-symptomatic nocturnal enuresis (MNE) (4). Treatment
gains more importance in order to improve self-esteem
and life standard of these children. Nowadays, a variety of
treatment modalities have been used for the treatment of
enuresis nocturna including desmopressin, tricyclic anti-
depressants and behavioral therapy. However, the reason
why some enuretic children respond poorly to medical
treatment is not clearly elucidated.
Spina bifida (SB) is a congenital deformity involving failure
of normal midline fusion of the neural tube. The exact eti-
ology of SB is still unknown, but there is growing evidence
in favor of a multifactorial origin. The term includes both
spina bifida occulta (SBO), which involves only a bony (ver-
tebral) arch defect and spina bifida (SB) cystica (aperta),
which involves a bony defect and a neural tube (spinal
cord) defect (5). In SBO, there’s a small defect or gap in
one or more vertebrae. The commonest type is SBO, in
which there is a defect in the vertebral arch of L5 or S1,
resulting in the failure of posterior arch to fuse in the mid-
line. Many authors have published data on the frequency
of SBO, with varying results. In fact, it’s been estimated
that 12-23% of healthy people have SBO (6, 7).
Interestingly it has been reported earlier that; among
patients with enuresis, the incidence of SBO has been
increased up to 37.5% (8). However, the effect of SBO on
the response to nocturnal enuresis (NE) treatment is con-
troversial. In this study, we aimed to investigate the asso-
ciation between the presence of SBO and medical treat-
ment outcome in patients with primary monosympto-
matic MNE.
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INTRODUCTION
Enuresis nocturna is a common health problem among
children and adolescents. While the prevalence of enure-
sis at the age of 5 is as high as 15-20%, the prevalence
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MATERIAL AND METHODS
A total of 223 children, aged 6-16 years, who have been
diagnosed with PMNE in the urology outpatient clinic of
Hisar Intercontinental Hospital between January 2008
and December 2011, were enrolled to the study. The
study protocol was approved by the ethical committee,
of Taksim Training and Research Hospital (Ethical Code:
Taksim Training and Research Hospital, Etics Committee of
Clinical Research No.31/04.12.2013).
The diagnosis of MNE was in accordance with the
International Children’s Continence Society standardization
(4). Children with a minimum of one wet night per week
were included in the study. All patients underwent a
detailed clinical evaluation including; medical history,
physical examination, urinalysis, urinary tract ultra-
sonography, and kidney-ureter-bladder scout film. Plain
radiography of the spine had been performed to all
patients before the start of treatment Patients with a his-
tory of urinary tract infection or neurological disease and
dysfunctional elimination syndrome (children who have
problems with both bowel and bladder control with
chronic constipation, fecal retention, stool withholding
and encopresis). Written informed consents were
obtained from the parents of the patients. 
On plain X-ray films of the spine, the presence or
absence of the fusion of the posterior elements of the
lumbar and/or sacral spinous processes were examined
to in order to detect SBO. X ray films were evaluated by
experienced radiologists and, the initial SBO diagnosis
was confirmed with subsequent computed tomography
imaging.
The children were assigned to one of the 2 treatment
groups according to the treatment they receive; either
desmopressin monotheraphy or combination therapy
including tolteradine with desmopressin
Patients were homogenously assigned to treatment
groups with regard to the presence or absence of SBO.
The children and parents had underwent thorough
counseling which involved a review of the usual interval
between dinner and bedtime (aiming to prolong that
period to over 3 hours), a review of the hydration state
of each child (aiming to restrain night-time hydration),
and a discussion of the treatment plan and its goals. In
the single drug therapy group, the initial daily doses
were 0.2 mg for desmopressin. In the desmopressin only
group dosage had been adjusted by increments of 0.2 mg
at 2 weeks in case of insufficient response and the maxi-
mal dosage for desmopressin was 0.4 mg at bedtime. The
drug was administered orally 30 minutes before bedtime.
Patients had been asked to record whether they were
“wet” or “dry” the next morning. “Wet” and “dry” nights
were documented daily for 14 days before treatment
(baseline) and during the 6-month treatment period.
We calculated the baseline enuretic frequency from the
data collected prior to medical treatment commence-
ment. We also calculated the frequency of enuresis from
the data collected at 1, 3 and 6 months after the initia-
tion of medical treatment. Efficacy was measured based
on the percentages of 5 patient responses. Response was
categorized as “excellent” when the frequency of NE
decreased to zero or to once monthly, “good” when fre-
quency decreased by more than 90% compared to base-

line, “fair” when frequency decreased by more than 70%,
“partial” when frequency decreased by 50% or more and
“no response” when frequency decreased by less than
50%. The final follow-up visit was performed at 6
months after the start of treatment. Complete and good
response was considered as successful treatment.

Statistical analyses
All analyses were performed using SPSS 11.5 (Statistical
Package for Social Sciences,Chicago, USA). Data were
expressed as mean values ± standard deviation. Chi-
Square analysis was used to examine the significance of
response to treatment between the 2 groups. A value of
p < 0.05 was considered as statistically significant. 

RESULTS
Charts of a total of 223 children (151 boys and 72 girls,
aged 6-16 years; mean age: 10.1 ± 3.04 years who have
been diagnosed with PMNE were reviewed retrospective-
ly. Spina bifida occulta was detected in 75 children
(33.6%). SBO affected L4 in 2 children, L5 in 6 children,
L4-L5 in 3 children, and S1 in 52 children, S2 in 7 chil-
dren and S1-S2 in 2 children (Table 2). 
Response to treatment among patients with and without
SBO is summarized in Table 3. 
Treatment was successful in 79% of the children without
SBO, and in only 48% of the children with SBO. The dif-
ference between those with and without SBO was statis-
tically significant in terms of the medical treatment suc-
cess rate (p < 0.001). 

Response to treatment

M/F Age (years) N %

Nocturnal enuresis without spina bifida 92/56 9.6 ± 2.9 117 79*
Group I (n = 148)

Nocturnal enuresis with spina bifida 59/16 11.1 ± 3.0 36 48
Group II (n = 75) 

Chi-Square Tests: Value = 17,33 Significance (p) = 0.0001.

Table 1. 
Demographical features of the study groups.

Male Female Total   

L4 1 1 2

L5 5 1 6

L4-5 1 2 3

L5-S1 - 3 3

S1 5 47 52

S2 3 4 7

S1-S2 1 1 2

16 59 75

Table 2. 
Incidence and distribution of spina bifida occulta 
in the study population.
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DISCUSSION
Spina bifida occulta (SBO) is a variable syndrome with
manifestations such as vertebral cleft, foot deformities,
midline skin lesions, spondylolysis, syringomyelia, teth-
ered cord syndrome and genitourinary dysfunction.
Enuresis may be the only evidence of the disease (9). 
The data concerning the effect of SBO in treatment
response among patients with enuresis nocturna is con-
troversial. In a recent study, similar to our findings, Shin
et al. studied 160 children with enuresis and reported a
higher success rate with desmopressin response rate in
the group without SBO compared to the group with SBO
(10). In another study conducted by Miyazato et al.,
although there was no difference in the overall response
rates between children with and without SBO, patients
with L and L/S SBO were less responsive to treatment
compared to the patients with S SBO (11). On the other
hand Kumar et al., reported that outcome of patients
with SBO was not different than the patients without
SBO. However, they only compared the outcome of
patients on behavioral therapy (12). In an earlier study,
Ritchew et al. compared the treatment success rates
among 127 children with diurnal enuresis. Among
those, 48 patients were having SBO and all 127 patients
were initially treated with a timed voiding program and
28 with persistent enuresis were given anticholinergic
medications. The mean follow-up for both groups was 3
years and the authors determined that the outcome for
enuretic children with SBO was comparable to those
with normal spine x-rays (13). In their prospective study,
Kajbafzadeh et al. evaluated 109 children with less than
50% reduction in wet nights despite different treatments
for at least 6 months. They specifically looked for the
presence of associated SBO and compared the treatment
outcome with the outcomes of 40 healthy children. They
determined that SBO was present in 86 (78,9%) patients
with persistent primary NE and 10 (25%) normal chil-
dren and the difference was statistically significant (14).
Despite the fact that, this was a cross-sectional study and
a direct causal relationship could not be made with these
findings, this data also supports that there may be a com-
mon developmental etiology between unresponsive
enuretic patients and SBO. 
This finding is also imperative to realize the increased
rates of medical treatment unresponsiveness among
patients with enuresis nocturna. 
In normal healthy children the incidence of SBO is about
17-23% while SBO incidence reaches 35-60% in enuret-

ic children (15-17). Although the exact mechanism link-
ing these two pathologies is not obvious, everyone
should be aware of this association since these two con-
ditions, are common in childhood. Moreover recent
increase in the prevalence of SBO may also result in an
increased prevalence of NE because of this association.
SBO of the sacrum is the most common type of spinal
deformity. Spina bifida cystica and occulta present with a
wide spectrum of urodynamic abnormalities including
upper and lower motor neuron types of bladder and ure-
thral dysfunction (18). It has been suggested that SBO
might be associated with incomplete neurogenesis of the
sympathetic nerves that control the internal sphincter at
the vesicourethral junction. These dysfunctions may be
the cause of association of SBO and enuresis nocturna
but studies are warranted to determine the exact link
between these disorders (10). In another interesting
study dealing with this subject, Dik et al. studied 241
patients with SB and determined that 13 of them had
true NE. These patients were treated with desmopressin
(0,4 mg, 1x1) and the drug was successful in 12 patients:
only 1 of whom relapsed during the follow-up follow up
(19). This study is also important in terms of that;
response rate was very high despite the presence of SBO.
However since the number of patients was as low as 13,
strict conclusions can not be drawn with this data. In our
study with 223 subjects with PMNE, we have deter-
mined that children with SBO have poorer medical treat-
ment response at 6 months than those without this
deformity. 
Enuresis nocturna is an important health problem, dis-
tressing social lives of all affected children and their fam-
ilies. Although many treatment modalities are present; it
is still not clear why some children do not respond to
medical treatment while some of them recover sponta-
neously. In that aspect, it may be helpful for the physi-
cians to determine associated conditions that may play a
role in predicting medical treatment success rate in
enuresis nocturna. 

CONCLUSION
The presence of SBO affects the response to medical treat-
ment among patients with primary MNE. If the increasing
prevalence of SBO is considered, this phenomenon gains
more importance. In the light of these data, we suggest
that determination of the existence of SBO may be helpful
to predict the response to treatment in PMNE. Future
prospective, randomized studies comparing the efficacy of
different treatment modalities with regard to the presence
of absence of SBO are warranted in order to assess SBO’s
real prognostic value in this setting. 
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Treatment outcome EN patients with SBO EN patients without SBO

(n = 75) (n = 148)

Complete response 30 (40,0%) 106 (71,6%)
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Partial response 26 (34,7%) 12 (8,1%)

No response 13 (17,3%) 19 (12,8%)

EN: Enuresis nocturna, SBO: Spina bifida occulta.

Table 3. 
Treatment outcomes in the study groups.
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