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1 | INTRODUCTION

Abstract

Case: Since the declaration of COVID-19 as a pandemic, other unexpected symptoms
related to the infection besides the respiratory system have been reported. Although
a few case reports have revealed that adult patients with COVID-19 also complained
of urinary frequency and nocturia, the exact pathophysiology is still unclear. In this
case series, we present three children aged 14 to 17 years with urodynamically
proven lower urinary tract dysfunction (LUTD) following COVID-19.

Outcome: None of the patients had constipation or bowel disorder before the diag-
nosis of COVID-19. In addition, neurological examination and related imaging rev-
ealed no signs of etiological factors. The median time from diagnosis of COVID-19
infection to the onset of lower urinary tract symptoms was 3 months. Incomplete
bladder emptying/urinary retention supported by increased bladder compliance, high
post-micturition residual urine volumes, and absence of detrusor pressure increase
during the voiding phase in the pressure flow study (acontractile detrusor in two
patients and hypocontractile detrusor in one patient) were observed.

Conclusion: We observed that LUTD (eg, incomplete bladder emptying, urinary reten-
tion) can be prominent some time after the diagnosis of COVID-19. Even though psy-
chogenic or neurogenic causes may not be excluded completely, clinicians should be

aware of a recent COVID-19 infection in children with sudden-onset LUTD.
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To our knowledge, lower urinary tract dysfunction (LUTD) associ-
ated with COVID-19 in the pediatric population has not been

It has been almost 2 years since the rapid spread of SARS-CoV-2 and
the announcement of COVID-19 as a pandemic by the World Health
Organization. The respiratory system is the main affected site
attacked by this virus. However, numerous reports indicated other
system involvement such as neurological and hematopoietic systems
in patients diagnosed with COVID-19.1 On the other hand, there have
been growing data on the effects of COVID-19 on the genitourinary
system.? “COVID-19-associated cystitis” has been defined for adult
patients who have had COVID-19 with complaints of urinary fre-

quency and nocturia.>*

reported in the literature. We present three pediatric cases with

urodynamically proven LUTD following COVID-19.

2 | CASESERIES

Toilet-trained children under the age of 18 who were admitted to our
pediatric urology department with various lower urinary tract symp-
toms (LUTS) between June 2020 and September 2021 were retro-
spectively evaluated. Children who were not neurologically intact and
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had any anatomical urological pathology were excluded. Among them,
three children with urodynamically proven LUTD following the diag-
nosis of COVID-19 were included in this study.

All patients had positive nasopharyngeal swab results for SARS-
CoV-2 and findings of pulmonary involvement detectable on thoracic
imaging by computed tomography. Although all patients had fever, shiv-
ering, abdominal pain, and cough at the time of positive nasopharyngeal
swab, none of them had LUTS at that time. None of the patients had a
serious infection, so they received only supportive therapy for their
symptoms. None of them required hospitalization or admission to the
intensive care unit. Since severe infection or persistent fever was not
observed, therapeutic agents (eg, steroids) that could cause neu-
roinflammation symptoms were not used in any of them according to
the multicenter initial guidance recommendations for children.®

Presence of LUTD was initially evaluated using dysfunctional
voiding symptom score (DVSS),® while noninvasive studies, including
uroflowmetry, electromyogram, and post-micturition residual (PMR) urine
measurement, were performed on all patients. PMR was considered as
abnormal if greater than 10% of the expected bladder capacity [30 x (age
in years + 1)]. In addition, video-urodynamic studies were performed in
all patients due to abnormal uroflowmetry curve shape, PMR, and DVSS.

Demographic and clinical data of these patients are shown in
Table 1. Incomplete bladder emptying/urinary retention supported by
increased bladder compliance, high PMR volumes, and absence of
detrusor pressure increase during the voiding phase in the urodynamics
study (acontractile detrusor in two patients and hypocontractile
detrusor in one patient) were observed in all patients. None of the
patients had a previous history of constipation or bowel disorders. Neu-
rological examination revealed no upper neuron signs suggestive of
myelitis (eg, paraparesis, exaggerated deep reflexes, positive extensor
plantar reflexes, decreased pin prick sensation, and decreased position
sensation below T5) or lower neuron signs suggestive of conus/cauda
equina lesion or peripheral neuropathy (eg, paraparesis, loss of deep
reflexes, and unilateral/bilateral loss of sensation). In addition, related

neurological imaging revealed no signs of etiological factors.

3 | DISCUSSION

Recent studies have reported irritative urinary symptoms, particularly
frequency and nocturia, as a result of COVID-19 in adult patients,
although strong evidence has not been provided.>* Mumm et al*
hypothesized that the expression of the receptors for cell surface pro-
tein angiotensin-converting enzyme 2 (ACE2), also described as the
receptor for SARS-CoV-2, in the luminal or basal urothelial cells may
lead to endotheliitis and the local inflammation of the bladder. On the
other hand, elevated levels of inflammatory cytokines (interleukin-6
[IL-6], IL-8, and IP-10) in urine were demonstrated by Lamb et al®* who
suggested the view of bladder inflammation associated with COVID-
19. In reports supporting these views, SARS-CoV-2 is held responsible
for the development of neuroinflammation, which causes neuronal
demyelination in the central and peripheral nervous system. It has

been reported that the exaggerated release of pro-inflammatory

molecules also known as “cytokine storm” can cause demyelinating
diseases in a similar way as in viral diseases.” Based on this mecha-
nism, it is also argued that the inflammation and demyelination of the
pudendal nerve can cause bladder and bowel incontinence.® In con-
trast, it has been reported that demyelination of the nervous system
can also lead to urinary and fecal retention through not completely
understood mechanisms.’

Acute urinary retention, another endpoint of LUTD, is an extremely
rare entity in childhood compared to adults.*® The most common causes
reported in the literature are balanoposthitis, acute constipation/fecal
impaction, trauma, urinary tract infection, and idiopathic and neurologi-
cal events. Moreover, it has been noted that urinary retention may be
originating from febrile systemic infections (eg, viral, enteric, and non-
urogenital), albeit to a lesser extent.” In this context, some studies in the
adult literature report COVID-19 may cause exacerbation of LUTS in
patients with benign prostatic hyperplasia and may even be a predictor
of urinary retention.? Even an occult meningeal reaction has been
reported in an elderly patient, independent of COVID-19, on the basis
of urinary retention of undetermined etiology.'? This shows that every
possibility should be considered in the differential diagnosis. On the
other hand, we have not yet come across a report directly associating
the development of nonneurological urinary retention with COVID-19
in the pediatric literature.

Some viral diseases have been accused of causing transient LUTD
development through neurological involvement. These diseases include
polioviruses, Coxsackievirus type A7, echoviruses, enterovirus type
71, and West Nile virus. It has been reported that these viruses can
cause acute flaccid paralysis and detrusor areflexia by affecting the
motor or sensorial tracts.”® In a rare case of pediatric “post-COVID-19
transverse myelitis,” the authors associated SARS-CoV-2, which causes
the multisystem inflammatory syndrome, with the subsequent develop-
ment of urinary and fecal retention.*® In contrast, in our study, neuro-
logical imaging, including magnetic resonance imaging (MRI) of the brain
and the spinal cord, showed no pathological signs that could lead to the
symptoms of these patients. Although previous reports have associated
certain coronavirus genotypes with neurological events (eg, encephalo-
myelitis, seizure, and Guillain-Barre),”*® different signs of LUTD can be
observed even as a consequence of nonneuropathic virus variants.

Since the median time to symptom onset after diagnosis of COVID-
19 is 3 months in our patients, it can be considered that LUTD can begin
even after the resolution of pulmonary findings. Therefore, we think that
LUTS do not occur as a result of a direct viral effect that exists only in the
acute COVID-19 period. An immune process following the acute period
might have possibly played a role in the pathogenesis. However, the exact
pathophysiology of LUTS related to COVID-19 is still unclear, although
the increased expression of inflammatory cytokines (eg, IL-6, IL-8, IP-10)
in the bladder and the expression of ACE2 receptors on urothelial cells
have been demonstrated.>* Even though some studies indicate urological
problems related to COVID-19, contrary data exist. A recent study con-
ducted with a large patient population over 66 years of age has found no
significant increase in the development of urinary storage symptoms,
medication due to overactive bladder, or the need for urological interven-
tion during the first 5 months after diagnosis of COVID-19.
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LUTS developing on the background of depression, anxiety, or
other stress symptoms (insomnia, etc.) without a neurologic or organic
etiology has been defined as bladder somatic symptom disorder.®
Specific features observed in this disorder are urodynamically increased
bladder sensation, hypersensitivity, and the findings of underactive
bladder without PMR.*®> Therefore, we think that LUTD observed in
our patients differed from bladder somatic symptom disorder or a tran-
sient psychogenic disease due to their decreased/normal bladder sensa-
tion and increased PMR. However, post-COVID-19 urinary retention
still might have a psychogenic cause since our case series include only
three patients which limits extrapolation.

Supportive therapy forms the basis of medication in children with
COVID-19, so it is a priority to determine the respiratory status, oxygen,
and fluid/electrolyte needs.® If necessary, it is recommended to start
empirical antibiotic therapy for possible community-acquired infections.”
Glucocorticoids are recommended in cases of persistent fever, severe dis-
ease, or development of the multisystemic inflammatory syndrome.”
Since therapeutic agents (eg, steroids) that could cause neu-
roinflammation symptoms were not used in any of our patients, the possi-
bility of an etiological factor related to therapeutic agents were excluded.

Since autoimmune antibodies or inflammatory cytokines in urine or
blood were not evaluated, we cannot propose a clear hypothesis regard-
ing the molecular pathogenesis. However, we observed that LUTD (eg,
incomplete bladder emptying, urinary retention) can be prominent some
time after the diagnosis of COVID-19. Based on our findings, clinicians
should be aware of a recent COVID-19 infection in children with sudden-
onset LUTD. Although it is difficult to comment on whether post-
COVID-19 urinary retention has psychogenic or neurogenic origins, these

factors should also be considered in the differential diagnosis.
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