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dysfunction is a significant and often distressing 
complication of ATM, resulting from disruption of 
neural pathways that regulate bladder control [3].

Literature Review

The spinal cord is essential for coordinating bladder 
function. During bladder filling, stretch receptors send 
signals via pelvic nerves to the spinal cord, which 
maintains detrusor relaxation and sphincter contraction 
to store urine. The brainstem’s pontine storage center 
enhances this control by preventing premature 
contractions. When the bladder is full, stronger signals 
activate the micturition reflex, prompting the pontine 
micturition center to signal detrusor contraction and 
sphincter relaxation, allowing voiding. Lesions above 
the sacral spinal cord, for instance, may cause detrusor 
overactivity and detrusor-sphincter dyssynergia due to 
loss of inhibitory control from higher brain centers [4]. 
Meanwhile, injuries to the sacral cord or lower spinal 
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ABSTRACT
Voiding dysfunction is a common and often distressing complication in pediatric patients with Acute 
Transverse Myelitis (ATM), a rare inflammatory disorder of the spinal cord. This dysfunction, which may 
present as urinary retention, urgency, or incontinence, results from disruptions in the neural pathways 
that regulate bladder control. In the acute phase, nearly 95% of children with ATM experience voiding 
dysfunction, frequently requiring Clean Intermittent Catheterization (CIC). Although the initial man-
agement often includes anticholinergic medications and CIC, persistent bladder dysfunction remains 
prevalent long after the acute phase, with many children continuing to rely on CIC for bladder emptying 
due to voiding issues. Early intervention, including CIC, plays a critical role in preserving renal function 
and preventing further complications. Psychological evaluation is also essential, as voiding dysfunction 
can contribute to emotional and behavioural problems, potentially exacerbating anxiety, depression and 
social difficulties. Long-term follow-up with pediatric urologists and neurologists is essential for manag-
ing urinary health, improving quality of life and enhancing functional recovery.
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Introduction

Voiding dysfunction is a broad term indicating a 
voiding pattern that is abnormal for the child’s age. 
The symptoms include urinary urgency, frequency and 
incontinence as well as infrequent voiding [1]. Acute 
Transverse Myelitis (ATM) is a rare, acquired focal 
inflammatory disorder characterized by inflammation 
of the spinal cord, presenting with rapid onset focal 
neurological deficits [2]. In pediatric patients, voiding 
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regions can interrupt reflex arcs, resulting in detrusor 
areflexia, urinary retention, and overflow incontinence 
[5].

Pediatric ATM is a rare condition, characterized by 
sensory, motor, and/or autonomic dysfunction, with 
an incidence of 1.7-2 per million children annually. 
Children account for approximately 20% of all ATM 
cases. ATM may be idiopathic or, most commonly, post-
infectious (a prodromal infection within the preceding 
30 days is reported in up to 66% of cases). It can also 
be associated with systemic autoimmune inflammatory 
disorders or acquired demyelinating diseases such as 
multiple sclerosis. While males are more frequently 
affected (male-to-female ratio 1.1–1.6:1), a female 
predominance is noted among teenagers in regions with 
a higher risk for multiple sclerosis and neuromyelitis 
optica, such as the United States, Canada and Europe. 

ATM often presents with back pain as the first symptom, 
followed by motor and sensory deficits or bladder/
bowel dysfunction. Only a limited number of studies 
have focused specifically on bladder dysfunction 
caused by ATM in the pediatric population. In some 
cases, a micturition disorder can be the presenting 
symptom. During the acute phase, approximately 95% 
of patients develop voiding dysfunction, particularly 
urinary retention, requiring bladder drainage by clean 
intermittent catheterization. It occurs due to disruption 
of signaling between the micturition center in the pons 
and the spinal pathways [6-8].

Pediatric patients with ATM can also present with a 
combination of detrusor-external sphincter dyssynergia, 
which leads to difficulties with voiding and detrusor 
hyperreflexia, resulting in urge incontinence. 
Management typically involves a combination of 
anticholinergic medications to address detrusor 
overactivity and Clean Intermittent Self-Catheterization 
(CIC) to assist with bladder emptying. Anticholinergic 
medications, such as oxybutynin or tolterodine, are the 
primary treatment for detrusor hyperreflexia. However, 
these drugs can worsen the obstructive symptoms 
caused by detrusor–sphincter dyssynergia. Patients with 
both conditions may need a combined approach using 

empty the bladder and maintain urinary continence 
[9,10]. No definitive guidelines exist for the urological 
evaluation and follow-up of pediatric patients with 
ATM. A comprehensive evaluation, including video 
urodynamics, is essential to identify bladder and urethral 
dysfunction and define appropriate management plans. 
General recommendations suggest performing a renal 

and urodynamic studies within six months after disease 
onset. The primary goals in managing urinary tract 
dysfunction are to protect renal function and achieve 
urinary continence.

Over time, patients who initially cannot void may regain 
the ability to void voluntarily but often experience 
residual symptoms such as urinary urgency, frequency, 
or urge incontinence. Despite this recovery, over half 
of the patients requiring CIC at initial presentation 
continue to need it one year later. Following 
immunotherapy, pain is typically the first symptom to 
resolve, followed by motor deficits. Sensory deficits and 
bladder dysfunction often require more time to improve 
[11]. Early implementation of CIC may play a essential 
role in preserving renal function. Surgical procedures 
involving the urinary tract may be needed to maintain 
low bladder pressures and volumes in order to protect 
the kidneys. In rare cases where long-term bladder 
catheterization is required, a suprapubic cystostomy can 
be used instead of a urethral catheter.

The potential benefit is preventing genital injuries 
associated with extended use of urethral catheters. 
However, there is no strong published evidence proving 
that suprapubic cystostomy is superior to urethral 
catheterization [12]. Long-term use of indwelling bladder 
catheters adversely affects the bladder epithelium and 
increases the risk of bladder cancer [13]. A cutaneous 
vesicostomy or cystostomy buttons are only a temporary 
measure for patients in whom CIC has not been possible 
[14]. Continent procedures that achieve continence and 
low bladder pressure such as injection of botulinum A 
toxin can be used in some countries for children with 
detrusor overactivity who are on CIC and exhibit poor 
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including urinary retention, incontinence, urgency and 
frequency, which significantly impact the patient’s 
quality of life and overall health. In the acute phase, 
bladder drainage through CIC is often necessary. As 
reported, over half of the patients continue to require 
CIC one year after the onset of symptoms. This long-
term dependency on catheterization underscores the 
importance of early intervention in preventing kidney 
damage and maintaining bladder function. Surgical 
interventions may be required to maintain low 
bladder pressures, while suprapubic cystostomy can 
reduce genital injuries compared to urethral catheters, 
evidence of its superiority is lacking. Botulinum toxin 
injections can increase bladder capacity and reduce 
detrusor pressure but remain insufficient for upper 
tract protection. Independence in catheterization is 
essential for improving quality of life, especially 
in children with impaired hand function where the 
continent catheterizable channel can be an option to the 
suprapubic cystostomy in children without caregivers 
available to carry out five or six catheterizations a day.

Persistent dysfunction, detrusor overactivity and low 
bladder compliance, can remain evident even as motor 
recovery progresses. Interestingly, some studies suggest 
lower extremity reflexes may serve as an early indicator 
of bladder function recovery. Furthermore, the timing 
of motor recovery has also been associated with urinary 
function prognosis. Long-term follow-up is critical to 
ensuring that these children maintain bladder health and 
continue to experience optimal motor and urological 
recovery. Psychological evaluation should be considered 
in this group of children, as voiding dysfunction may 
contribute to or exacerbate emotional and behavioural 
issues. Persistent bladder dysfunction can lead to 
significant distress and impact a child’s mental health, 
potentially resulting in anxiety, depression, or social 
difficulties. Ultimately, while bladder dysfunction may 
persist, proper management can help mitigate its impact, 
leading to improved quality of life and functional 
independence [20].

Conclusion
Bladder dysfunction is a common neurologic 

response to anticholinergic agents in hopes of reducing 
intravesical pressures and augment dry periods between 
catheterization. Recent studies indicate a 33%-45% 
increase in bladder capacity with a corresponding 
reduction in detrusor pressure, but these changes 
remain insufficient to fully protect the upper urinary 
tract in patients with severe bladder dysfunction [15]. 
Catheterization has a prominent role in the management 
of neurogenic bladder of all etiologies. Independence 
from caregivers to perform bladder catheterization 
every 4 h is important for quality of life. Furthermore, 
children with cervical level spinal cord lesions often 
have impaired hand function and depend on attendants 
to perform catheterization. A continent catheterizable 
channel could be an alternative option to sphincterotomy 
and external collection devices, suprapubic cystostomy, 
ileal conduit and ileovesicostomy as methods to provide 
controlled bladder drainage.

While 38%-50% of children achieve complete motor 
recovery, urinary symptoms persist in 90%-100% of 
cases beyond the acute phase. Additionally, up to half of 
these children experience persistent bladder dysfunction 
during follow-up periods ranging from 6 months to 3 
years [16,17]. The return of lower extremity reflexes 
has been identified as an indicator of bladder function 
improvement. Additionally, recovery of motor function 
within 20 days of symptom onset has been associated 
with a more favourable prognosis and less severe 
urinary sequelae. Long-term follow-up with pediatric 
urologists and neurologists is critical for monitoring 
bladder function, preventing complications, and 
adjusting management as the condition evolves [18,19]. 

Results and discussion

Bladder dysfunction in pediatric patients with ATM 
is a prevalent and challenging complication, often 
leading to long-term urological issues despite possible 
recovery of other neurological functions. As outlined 
in the literature, the voiding dysfunction in myelitis 
typically results from disruptions in the neural 
pathways responsible for bladder control, particularly 
between the brainstem, spinal cord, and bladder. This 
dysfunction manifests as a combination of symptoms, 
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complication of ATM in children and usually persists 
despite motor recovery. Voiding dysfunction results in 
significant implications for health and quality of life. A 
multidisciplinary approach involving timely diagnosis 
and personalized management is essential in order to 
preserve renal function, obtain functional independence 
and reduce long-term sequelae.

References

[1]	El Desoky SM, Banakhar M, Khashoggi K, et al. 
Voiding dysfunction in children causes, management, 
and prognosis: A single-center retrospective study. 
Saudi Med J. 2021;42(8):869-877.   

[2]	Abbatemarco JR, Galli JR, Sweeney ML, et al. Look 
at transverse myelitis and inflammatory myelopathy: 
Epidemiology of the national veterans health 
administration population. Neurol Neuroimmunol 
Neuroinflamm. 2021;8(6):e1071.   

[3]	Moussa M, Papatsoris A, Chakra MA, et al. Lower 
urinary tract dysfunction in common neurological 
diseases. Turk J Urol. 2020;46(S1):S70-S78.   

[4]	Flores JL, Cortes GA, Leslie SW. Physiology, 
Urination. StatPearls. 2023.  

[5]	Knight SL, Riley C, Wagh Y, et al. A retrospective 
review of the long term clinical outcomes of patients 
with neurogenic lower urinary tract dysfunction 
following transverse myelitis. Neurourol Urodyn. 
2021;40(1):219-227.   

[6]	Tavasoli A, Tabrizi A. Acute transverse myelitis 
in children, literature review. Iran J Child Neurol. 
2018;12(2):7-16.  

[7]	Absoud M, Greenberg BM, Lim M, et al. Pediatric 
transverse myelitis. Neurology. 2016;87(9):S46-S52.   

[8]	Helfferich J, Bruijstens AL, Knoester M, et al. 
Comparison of acute flaccid myelitis and transverse 
myelitis in children and evaluation of diagnostic 
criteria. Eur J Neurol. 2023;30(8):2430-2441.   

[9]	Ganesan V, Borzyskowski M. Characteristics and 
course of urinary tract dysfunction after acute 

485Ribeiro M et al. Pediatr Urol Case Rep. 2024; 11(6):482-485

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8749.2001.tb00745.x
https://link.springer.com/article/10.1007/s40272-017-0249-x
https://link.springer.com/article/10.1007/s40272-017-0249-x
https://nsj.org.sa/content/14/1/37.short
https://nsj.org.sa/content/14/1/37.short
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004375.pub2/full?cookiesEnabled
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004375.pub2/full?cookiesEnabled
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004375.pub2/full?cookiesEnabled
https://www.nature.com/articles/sc201333
https://www.nature.com/articles/sc201333
https://www.jpurol.com/article/S1477-5131(13)00165-4/fulltext
https://www.jpurol.com/article/S1477-5131(13)00165-4/fulltext
https://www.jpurol.com/article/S1477-5131(15)00363-0/abstract
https://www.jpurol.com/article/S1477-5131(15)00363-0/abstract
https://www.auajournals.org/doi/10.1016/S0022-5347%2805%2900929-8
https://www.auajournals.org/doi/10.1016/S0022-5347%2805%2900929-8
https://www.ejpn-journal.com/article/S1090-3798(16)00033-7/abstract
https://www.ejpn-journal.com/article/S1090-3798(16)00033-7/abstract
https://www.ejpn-journal.com/article/S1090-3798(16)00033-7/abstract
https://www.jpurol.com/article/S1477-5131(21)00209-6/abstract
https://www.jpurol.com/article/S1477-5131(21)00209-6/abstract
https://www.neurology.org/doi/10.1212/01.wnl.0000260609.11357.6f
https://www.neurology.org/doi/10.1212/01.wnl.0000260609.11357.6f
https://www.neurology.org/doi/10.1212/01.wnl.0000260609.11357.6f
https://www.jpurol.com/article/S1477-5131(18)30489-3/abstract
https://www.jpurol.com/article/S1477-5131(18)30489-3/abstract
https://www.jpurol.com/article/S1477-5131(18)30489-3/abstract
https://smj.org.sa/content/42/8/869
https://smj.org.sa/content/42/8/869
https://www.neurology.org/doi/10.1212/NXI.0000000000001071
https://www.neurology.org/doi/10.1212/NXI.0000000000001071
https://www.neurology.org/doi/10.1212/NXI.0000000000001071
https://www.neurology.org/doi/10.1212/NXI.0000000000001071
https://www.urologyresearchandpractice.org/en/lower-urinary-tract-dysfunction-in-common-neurological-diseases-133625
https://www.urologyresearchandpractice.org/en/lower-urinary-tract-dysfunction-in-common-neurological-diseases-133625
https://www.urologyresearchandpractice.org/en/lower-urinary-tract-dysfunction-in-common-neurological-diseases-133625
https://europepmc.org/article/NBK/nbk562181
https://europepmc.org/article/NBK/nbk562181
https://onlinelibrary.wiley.com/doi/10.1002/nau.24537
https://onlinelibrary.wiley.com/doi/10.1002/nau.24537
https://onlinelibrary.wiley.com/doi/10.1002/nau.24537
https://onlinelibrary.wiley.com/doi/10.1002/nau.24537
https://pmc.ncbi.nlm.nih.gov/articles/PMC5904733/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5904733/
https://www.neurology.org/doi/10.1212/WNL.0000000000002820
https://www.neurology.org/doi/10.1212/WNL.0000000000002820
https://onlinelibrary.wiley.com/doi/10.1111/ene.15861
https://onlinelibrary.wiley.com/doi/10.1111/ene.15861
https://onlinelibrary.wiley.com/doi/10.1111/ene.15861
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8749.2001.tb00745.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-8749.2001.tb00745.x



