
Nocturnal Enuresis Treatment: New Perspectives
Juliana Barbosa Goulardins���, Rita Pavione Rodrigues Pereira� and Clarice Tanaka�

1Divisão de Fisioterapia, Instituto Central, Hospital das Clínicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, São Paulo, SP, BR
2Biophotonics Applied to Health Sciences, Universidade Nove de Julho, Brazil
Corresponding author:� &ODULFH� 7DQDND�� 'LYLVmR� GH� )LVLRWHUDSLD�� ,QVWLWXWR� &HQWUDO�� +RVSLWDO� GDV� &OtQLFDV� +&)0863�� )DFXOGDGH� GH� 0HGLFLQD�� 8QLYHUVLGDGH� GH� 6DR
3DXOR��6mR�3DXOR��63��%5��'U��2YtGLR�3LUHV�GH�&DPSRV��������&HUTXHLUD�&pVDU��6mR�3DXOR�±�63��%UD]LO��7HO������������������������������(�PDLO��FOWDQDND#XVS�EU
Received date:�6HSWHPEHU�����������Accepted date:�2FWREHU�����������Published date:�2FWREHU���������

Copyright:� �� ����� *RXODUGLQV� -%�� HW� DO�� 7KLV� LV� DQ� RSHQ�DFFHVV� DUWLFOH� GLVWULEXWHG� XQGHU� WKH� WHUPV� RI� WKH� &UHDWLYH� &RPPRQV� $WWULEXWLRQ� /LFHQVH�� ZKLFK� SHUPLWV
XQUHVWULFWHG�XVH��GLVWULEXWLRQ��DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP��SURYLGHG�WKH�RULJLQDO�DXWKRU�DQG�VRXUFH�DUH�FUHGLWHG�

Abstract

1RFWXUQDO� HQXUHVLV� �1(�� LV� D� YHU\� IUHTXHQW� SUREOHP�� FKDUDFWHUL]HG� E\� LQYROXQWDU\� YRLGLQJ� GXULQJ� VOHHS� LQ
LQGLYLGXDOV�DJHG�ILYH�\HDUV�RU�PRUH��DIWHU�H[FOXVLRQ�RI�RUJDQLF�FDXVHV��7KLV�VHW�RI�DVVRFLDWHG�V\PSWRPV�PD\�OHDG�WR
GHWHULRUDWLRQ�RI�EODGGHU� IXQFWLRQ��XSSHU�XULQDU\� WUDFW�DQG�� LQ�H[WUHPH�FDVHV��HYHQ� UHQDO� IDLOXUH��7KH�SUHYDOHQFH�RI
YRLGLQJ�G\VIXQFWLRQV�LV�DV�KLJK�DV�����RI�WKH�ZRUOG
V�SHGLDWULF�SRSXODWLRQ��7KLV�FRPPHQWDU\�GLVFXVVHV�WKH�HWLRORJ\�
SDWKRSK\VLRORJ\�� DQG� FXUUHQW� DSSURDFKHV� WR� WKHUDSHXWLF� PDQDJHPHQW� RI� 1(�� 'LIIHUHQW� VWXGLHV� KDYH� VKRZQ
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responses in sequential and repetitive movements [13], reduced spatial
and visuomotor perception, dysarthria and incoordination [14].
Pavione et al. [15] have found postural misalignments, with anterior
pelvic tilt, forward trunk lean, and protrusion of the head. Balance
deficits with an increased body sway area in different sensory
conditions were found, with worst results in children less than 11 years
old compared to teenagers. Motor skills performance, such as balance,
posture and coordination, requires both the interaction of neural and
musculoskeletal systems and cognitive resources that involve attention
and planning [16]. Motor impairment in children with NE may be due
to a delay in maturation of central nervous system. Altered cerebellar–
thalamus–frontal functional connectivity, including the left and right
dorsolateral prefrontal cortex, thalamus, and cerebellar hemisphere,
has been demonstrated in enuretic children.  These brain areas are
linked not only to motor control and cognitive functions, including
decision-making, motor planning and movement execution but also to
voluntary voiding control. For example, the thalamus whose functions
involve motor and sensory signals transmission to the cortex also plays
an important role in sleep cycle regulation and relaying sensory
afferent information from the bladder [17].

In fact, polysomnography studies have shown alterations in the
architecture of sleeping in children with NE [18], characterizing a
fragmented sleep. This sleep disturbance generates a state of sleep
deprivation and increases the arousal from sleep threshold, which may
explain the difficulty response to bladder filling [19-21]. Other sleep
disorders have an association with NE, such as apnea [22], snoring
[23], parasomnias [24], insomnia [25] and restless legs syndrome.
Approximately 50% of children with NE present an episode of
tachycardia (and thus an autonomic awakening) before the urination
event, in addition to an increase in blood pressure and suppressed
plasma levels of all hormones regulating sodium absorption [26,27].

Also, molecular genetic studies have pointed to possible genetic
alterations in regions of chromosomes 8, 12, 13 and 22 related to NE
[11].

Traditional Punctual Approach
A diversity of approaches is used in NE conservative treatment,

including drug therapy, nocturnal alarms, neuromodulation, standard
and specific urotherapy. Some of them are highly recommended by
ICCS and all these indications focus on the voiding loss control.  For
example, the desmopressin which is a synthetic analogue of
antidiuretic hormone; or the nocturnal alarm which is composed of a
humidity sensor and an alarm clock that wakes the child up as soon as
the voiding begins. Physiotherapy plays an important role in the
recovery of these individuals. The pelvic floor exercises, biofeedback
and the stimulation in the parasacral region are also focused in the
voiding effectors’ system [28,29].

However, the ideal modality of treatment integrating all the
associated conditions, taking into account the neurological
development of the child is still missing. All current approaches used
do not cover all associated symptoms [18-28], which restrain the
proper assessment and treatment of multifactorial conditions, such as
presented in NE. Current treatment modalities are conducted in
isolation by each professional and directed exclusively for the
resolution of urinary symptoms. The emphasis on urinary symptoms is
much possibly due to its important social impact, which leads the
family to seek professional assistance.

Conclusion
NE should not be understood as an isolated phenomenon, but

rather as a combination of several possible factors in a given
child. Bedwetting is only part of a complex set of changes in children’s
lives, which leads to important functional impairments and
psychosocial disorders, often ignored by the family and even by the
health professionals.

The scenario of associated disorders demonstrates the need for a
comprehensive approach, with multidisciplinary team assistance with
all aspects of the child being assessed. Each professional intervention
needs to be aligned and discussed in an integrative way, in order to
allow the stimulation of general development. The urinary disorder
will probably follow the improvement of all the altered aspects of the
child. 
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