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Toward a Dry Tomorrow: Novel Technologies in the Treatment of Nocturnal Enuresis 

 

 

In their highly innovative article, Kwinten et al. characterize the feasibility of a novel wearable ultrasonic 

bladder sensor for the home-based evaluation and treatment of nocturnal enuresis [1]. As the authors 

appropriately describe, the SENS-U confers several advantages over traditional alarm therapy, and joins 

other recent notable technological advancements which may expand the clinician’s toolkit in the 

management of nocturnal enuresis. We suggest that the SENS-U may also be useful in facilitating a more 

patient-centered treatment algorithm for nocturnal polyuria in tandem with other emerging 

technologies.  

The International Children’s Continence Society recommends that a voiding chart-based record of 

nocturnal urine production be maintained for an entire week, such that optimal management is 

predicated on a particularly high degree of parental motivation [2]. One notable physiologic mechanism 

which may underlie a voiding chart-based diagnosis of nocturnal polyuria is reduced diurnal variation in 

plasma arginine vasopressin (AVP) [3]. AVP is produced in the neurohypophysis of the pituitary gland 

and promotes translocation of aquaporin-2 integral membrane proteins to the apical surface of the 

renal collecting duct to increase free water conservation [3]. In healthy children, AVP is expected to rise 

across the hours of sleep, decreasing nocturnal urine volume, which naturally counteracts bladder filling 

and subsequent enuresis [3]. Consistently, a relative nocturnal AVP deficiency, as has been reported in 

some study samples of children with enuresis owing to nocturnal polyuria, manifests as a large volume 

of dilute urine (i.e., “aquaresis”) [3]. 



As such, sequential monitoring of nocturnal urine osmolality, the gold standard parameter for 

measuring diuresis [4], can reliably identify the subset of enuretic children with a presumed nocturnal 

AVP deficiency [5]. Historically, measurement of urine osmolality required the use of a freezing point 

depression technique, which is time-consuming and not universally available in routine clinical practice 

[6]. However, recent advancements in urinalysis make feasible the integration of meters for 

conductivity, a dilution parameter which is relatively easy to attain, into existing urinalysis instruments 

[2]. Notably, urine conductivity not only correlates strongly with urine density and osmolarity, but may 

also provide a reliable estimation of urine osmolality—particularly when interpreted in view of standard 

urinalysis parameters (e.g., creatinine, glucose, and specific gravity) [6,7].  

Taken together, current evidence suggests that routinely-collected urine samples (e.g., for quantifying 

voided volumes) from enuretic children can now be more feasibly analyzed in a general diagnostic 

laboratory setting to obtain clinically-meaningful data for phenotyping nocturnal enuresis. Accordingly, 

urinalysis of routinely-collected samples, particularly in conjunction with home-based pre-void 

ultrasonic bladder sensor technology, now provides a practical means by which to comprehensively 

diagnose, phenotype, and treat nocturnal enuresis during a single assessment period. Furthermore, 

advances in urinalysis, coupled with recent innovation in “smart diaper” technology [8], also make 

conceivable a future home-based assessment of conductivity. To this end, the findings from Kwinten et 

al. are most exciting because they underscore the fact that a diagnostic algorithm predicated entirely on 

home-based sensor technology is no longer out of reach. 
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