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ABSTRACT

Objectives: The purpose of this study was to assess adverse
events associated with diagnostic urethral catheterization
(UC) in young children and to determine their impact on the
patient and their family.

Methods: This was a prospective cohort study conducted in
the emergency department of a tertiary-care pediatric
hospital. All 3- to 24-month-old children with fever who had
a diagnostic UC were eligible. Parents who consented to
participate were contacted by phone within 7 to 10 days after
the UC to answer a standardized questionnaire inquiring
about complications. The primary outcome was the
occurrence of an unfavourable event in the seven days
following UC, defined as painful urination, genital pain,
urinary retention, hematuria or secondary urinary tract
infection. Secondary outcomes included the need for
further medical care and the need for parents to miss school
or work.

Results: Of the 199 patients who completed the study,
41 (21%) reported a complication: painful urination in
19 (10%) children, genital pain in 16 (8%), urinary retention
in 11 (6%), gross hematuria in 9 (5%), and secondary urinary
tract infection in 1 (0.5%). Three (1%) parents reported the
need for further medical care and three (1%) missed work.
Two independent variables (male sex and age 12-23 months)
were associated with a higher risk of adverse events.
Conclusions: Urethral catheterization is associated with
adverse events in 21% of young children in the week
following the procedure. Accordingly, this procedure should
be used judiciously in children, considering its potential to
cause unfavourable events.

RESUME

Objectifs: L'étude visait a évaluer les événements indésir-
ables associés au sondage urétral (SU) de diagnostic chez de
jeunes enfants, et a déterminer leur incidence sur les patients
et leur famille.

Méthode: Il s’agit d’une étude de cohorte, prospective, menée
au service des urgences d'un hdpital pédiatrique de soins
tertiaires. Etaient admissibles a I'étude tous les enfants agés
de 3 a 24 mois, fiévreux, qui avaient subi un SU de diagnostic.
On a téléphoné aux parents qui avaient accepté de participer
a l'étude, au cours des 7 a 10 jours suivant le SU pour
répondre a un questionnaire commun sur les complications.
Le principal critére d’évaluation consistait en I'apparition
d'événements indésirables au cours des 7 jours suivant le SU
tels que des mictions douloureuses, des douleurs génitales, la
rétention urinaire, I'hématurie ou une infection urinaire
secondaire. Les critéres d’'évaluation secondaires comprenai-
ent la nécessité d'autres soins médicaux et la nécessité pour
les parents de s’absenter de I'école ou du travail.

Résultats: Sur les 199 parents qui ont participé a I'étude
jusqu’a la fin, 41 (21 %) ont fait état de complications : mictions
douloureuses chez 19 (10 %) enfants; douleurs génitales chez
16 (8 %) enfants; rétention urinaire chez 11 (6 %) enfants;
hématurie macroscopique chez 9 (5 %) enfants et infection
urinaire secondaire chez 1 (0,5 %) enfant. Trois parents (1 %)
ont indiqgué que leur enfant avait besoin d’autres soins
médicaux et trois (1 %) se sont absentés du travail. Deux
variables indépendantes (sexe masculin et age de 12 a 23 mois)
ont été associées a un risque accru d'événements indésirables.
Conclusions: Le sondage urétral est associé a des événements
indésirables chez 21 % des jeunes enfants au cours de la
semaine suivant l'intervention. Aussi faudrait-il envisager ce
type d’examen de maniére judicieuse chez les enfants, compte
tenu de I'apparition possible d’événements indésirables.

Keywords: urethral catheterization, children, emergency
medicine

INTRODUCTION

Urinary tract infection (UTI) is a frequently diagnosed
condition in the pediatric emergency department (ED).
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It especially affects young children presenting with
fever of unidentified source, accounting for 5% of
cases.'” Farly diagnosis is important in order to prevent
complications and detect urinary tract malformations.’”

Collecting a reliable urine specimen is challenging in
children who have not been toilet-trained. Urethral
catheterization (UC) is recommended by the American
Academy of Pediatrics’ and the Canadian Pediatric
Society® for this purpose, and is routinely used in many
EDs. Even though studies have found this procedure to
be unpleasant,”'* very few have looked at short-term
adverse events.'"!* Furthermore, these studies looked
at intermittent UC and urologic procedures,">2° which
is very different from the diagnostic UC performed
in the ED. Only one prospective study specifically
evaluated the proportion of adverse events following
UC performed in the ED, and this study found a
complication rate of 4.5% at one month.”! However,
the study did not include earlier follow-up and did not
look at the severity and impact of these complications.
Although the American Academy of Pediatrics and the
Canadian Pediatric Society recommend UC to diagnose
UTI in young children, no data on complications
related to this procedure are mentioned in their UTI
guidelines.>¢

We conducted this study to assess adverse events in
the week following diagnostic UC performed among
young children in the pediatric ED, and to measure
the impact of these complications on the patient and
their family.

METHODS
Study design, setting and population

This was a prospective observational study in the ED of
a pediatric university-affiliated tertiary-care center
(Sainte-Justine University Hospital Center, Montreal,
Canada) from February 5, 2013 to November 5, 2013.
Patients were eligible if they were aged 3-24 months,
had a history of fever (>38°C/100.4°F) in the last
24 hours or documented at triage, and had undergone a
UC in the ED. Exclusion criteria were the following:
UC performed for a reason other than fever, Foley
catheter placement, intermittent catheterization at
home, coagulopathy, immune deficiency, vesicostomy,
urostomy, the family did not speak English or French,
and previous inclusion in the study.
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Study protocol

In our setting, UC was performed by a nurse assisted
by an attendant, using a sterile technique. Meatus is
initially cleaned with sterile water before cathether
insertion (8F). Most UC were performed in one
attempt, with a maximum of two attempts.

Parents were invited to participate if their child met all
inclusion criteria and none of the exclusion criteria.
Recruitment mainly occurred during weekdays from 9 AM
until 7 PM, because of the research assistant schedule.
Parents of eligible children were approached by the
research assistant after UC had been performed in order to
avoid influencing their consent to the procedure. Written
consent was obtained from parents on the information/
consent form. English and French versions were available.

Parents consenting to the study received a phone call
seven to 10 days after their visit to answer a short
questionnaire inquiring about potential catheterization
complications. The phone call was performed by a
bilingual research assistant and a standardized data form
was completed. The questionnaire included information
about demographics and outcomes (see outcome section).
If unreachable, parents were called back at least two times
in the following days. Questionnaires were non-nominal
and kept locked to ensure confidentiality. The study
protocol was approved by Sainte-Justine University
Hospital Center’s Institutional Review Board.

Outcome

The primary outcome was a composite outcome
defined as the occurrence of at least one adverse event
in the week following the UC, including: painful
urination, genital pain, urinary retention, gross hema-
turia, and UTT secondary to UC. All components of the
composite outcome were deemed secondary to the
urethral traumatism engendered by catheterization.
Painful urination was defined as crying while urinating
and urinary retention as refusal to urinate. A UTT was
diagnosed if urine culture showed presence of at least
50,000 colony-forming units (CFUs) per mL of a
uropathogen. A child with a positive urine culture on
the initial urine test was considered as having a primary
UTL. A UTI secondary to catheterization (or
“secondary UTI”) was defined as the occurrence of a
UTT which was absent on the initial urine test.

To ensure the inclusion of only new symptoms
potentially caused by UC, parents were asked if symptoms
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considered as adverse events were present before cathe-
terization. Symptoms that were present before UC were
classified as negative (not a new occurrence of adverse
event). This allowed us to draw conservative estimates.
Secondary outcomes included the occurrence of an
adverse event leading to subsequent health-related inter-
vention (including medical visit, other tests, or treatment)
or missed day of school or work for the parent. As a
hypothesis-generating sub-study, we also evaluated the
following independent variables potentially associated
with adverse events: age, sex, past history of UC and
hematuria (defined as >5 red blood cells per high power
field on microscopic analysis) on the index urine sample.

Data analysis

Data were entered in an Excel database (Microsoft Inc.,
Richmond, WA) and analyzed using SPSS v21 software
(IBM Software Group Inc.). The primary analysis was the
proportion of participants who had an adverse event.
Secondary analyses included the proportion of patients
who had multiple complications, the proportion of
parents who missed school/work, and the proportion of
children who needed further medical care for complica-
tions following catheterization. In order to determine the
impact of UC and the symptoms related to UTI, a
secondary analysis was performed, excluding children
with a final diagnosis of UTIL The 95% confidence
interval was calculated for each measurement. As an
exploratory analysis and to generate new research
hypotheses, we performed a secondary analysis to identify
factors associated with a higher risk of adverse events (see
above) using logistic regression. All independent variables
having a p value <0.05 on single logistic regression were
included in a multiple logistic regression.

Sample size was estimated based on the previous study
that reported an adverse event rate of approximately 5%,*'
and the desire to have a 95% confidence interval, having a
7% margin for proportions. It was estimated that enroll-
ment of 200 patients would provide a confidence interval
from 3% to 9% if 10 patients had a positive outcome, and
from 43% to 57% in the worst case scenario where the
adverse event proportion was raised to 50%.

RESULTS

A total of 240 children fulfilled the inclusion criteria
during the presence of a research assistant (Figure 1).
Among them, 219 were included in the study. The
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Invited to participate
n=240

Excluded n=21
Refusal n=13
Exclusion criteria n=7
Unreachable parent n=1

Included
n=219

Lost to follow up
n=20 (9%)

Analysed
n=199

Figure 1. Flowchart.
Table 1. Baseline characteristics of study participants and of
children lost to follow-up

Participants ~ Children lost to follow-

Characteristics (n =199) up (n = 20)
Median age in months 10 (6 and 14) 9 (6 and 13)

(15t and 3" quartile)
Sex, male, n (%) 89 (45) 13 (65)
Circumcised boys, n (%) 12/89 (13) N/A
Previous UC, n (%) 65 (33) N/A

<1 43 (22) N/A

>1 22 (11) N/A
Hematuria at the time of UC, n (%)

Gross hematuria 0 (0) 0 (0)

Microscopic hematuria 29 (15) 3(15)
Primary diagnosis of UTI, 43 (22) 5 (25)

n (%)

UC: urethral catheterization; UTI: urinary tract infection

reasons for non-inclusion were parental refusal to
participate (13/21), followed by exclusion criteria
(7/21), and parent stating that he or she would not be
reachable (1/21). Among patients whose parents agreed
to participate, 20 were lost to follow-up (parents were
not reached by phone at seven to 10 days). Patients who
were lost to follow-up had similar baseline character-
istics compared to those for whom complete data were
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gathered (Table 1). The primary analysis was conducted
on the 199 patients for whom there was information
about the primary outcome.

The median age of study participants was 10 months,
and 45% were male (Table 1). Almost a third of
children had a past history of UC. UTT criteria were
fulfilled in 43 (22%) children. Of these, seven (17%) had
a negative urinalysis and a positive culture. Only two
patients with a positive urinalysis were later found to have
a negative culture and were not included as having UTL
At the time of UC, no patient already had or presented
with gross hematuria, but microscopic hematuria was
identified in 29 (15%) children on the index urine sample.

Among the 199 study participants, the parents of
41 children (21%) reported at least one complication

Table 2. Number of complications reported in study
participants (n = 199)

Complications Participants N (%) 95% ClI
At least 1 complication 41 (20.5) 15.0-26.2
>1 complications 12 (6.0) 2.79.3
>2 complications 3(1.5) 0-3.2
>3 complications 0 (0) 0-1.5

Table 3. Presence of each complication in all study
participants (n = 199) and in children without urinary tract
infection (n = 156)

All All Without
participants participants  Without UTI

Complications N (%) 95% ClI UTIN (%) 95% ClI
Painful urination 19 (9.5) 54-136 18(11.5) 7.4-175
Genital pain 16 (8.0) 4.2-11.8 14 (9.0 5.4-14.5
Urinary retention 11 (5.5) 2.3-8.7 10 (6.4) 3.5-11.4
Gross hematuria 9 (4.5) 1.6-7.4 5 (3.2) 1.4-7.3
Secondary UTI 1(0.5) 0-1.5 1(0.6) 0-3.5

UTI: urinary tract infection

(Table 2). Two or more complications were reported in
6% of children. The most common complications were
new onset of painful urination (10%), genital pain (8%),
and urinary retention (6%) (Table 3). Gross hematuria
was reported in nine (4.5%) children. The parents of
three (1%) children visited a health care facility for a
complication possibly related to UC. These complica-
tions were painful urination, new onset hematuria and
secondary UTI. Only the last case required further
intervention (venipuncture, 10-day course of oral
antibiotics, renal ultrasound, and follow-up at an
outpatient clinic). Three families (1%) reported having
missed work or school because of an adverse event
potentially related to UC, but only one (0.5%) visited a
health care facility for that complication. The propor-
tion of each complication was similar in the patients
with a primary diagnosis of UTT compared to those
without UTT (Table 3).

Two independent variables (male sex and age 12 to
23 months) were statistically associated with a higher
risk of having adverse events on single and multiple
regression (Table 4). Previous UC first appeared to be
associated with a higher risk of complications (OR:
2.08) but this difference was not statistically significant
(p = 0.041). Microscopic hematuria at the time of UC
was not associated with a higher risk of adverse events.

DISCUSSION

In this study, we found a 21% rate of adverse events in
3- to 24-month-old children who had a diagnostic UC
in the ED, which is higher than expected. Physicians
probably tend to underestimate UC-related complica-
tions because patients rarely seek medical care for them.
"This was clearly demonstrated in our study population,
where only three families consulted for an adverse

Table 4. Univariate and multivariate association between risk factors and complications following UC

Characteristics Univariate analysis OR (95% CI) p value Multi-variate analysis OR (95% Cl) p value
Male sex 3.43 (1.65-7.11) 0.001 3.99 (1.84-8.61) <0.001
Age
<12 months Ref 0.009 Ref 0.012
12-23 months 2.53 (1.26-5.10) 2.61 (1.24-5.50)
Previous UC 2.08 (1.03-4.21) 0.041 2.07 (0.97-4.41) 0.059
Hematuria at the time of UC 0.78 (0.27-2.18) 0.63
Primary UTI 0.70 (0.29-1.71) 0.43
UC: urethral catheterization; UTI: urinary tract infection
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event. Although most of these complications appear
minor, they can still cause significant distress to children.
This should be kept in mind before ordering a UC.

To date, only one study has looked at adverse events
following diagnostic UC in the ED. In their study
published in 2011, Hernangémez Vizquez et al*! reported
a4.5% complication rate in 116 children, one month after
UC, using a phone call to parents as follow-up method.
Children aged less than 3 months old accounted for 30%
of their population. The higher complication rate found in
our study may result from at least two things. First, to
minimize recall bias, we chose to call parents at one week
instead of one month, considering complications would
probably occur in the first few days following UC. Sec-
ondly, we did not include children younger than 3 months.
We hypothesised that the younger the child, the harder it
would be for parents to assess complication occurrence.
This is suggested by the fact that, in our study, older age
(12-23 months) was strongly associated with a higher risk
of adverse events. In another prospective study, Gladh'
reported urgency/painful urination and UTT in 12% and
3%, respectively, of 99 children who had an elective
UC for micturition-urethro-cystography or cystometry.
Median age in this study was six years. Painful urination
and UTT occurred in a similar proportion of children in
our study (9.5% and 0.5% respectively).

According to our results, complications occur more
frequently in boys than in girls, which is consistent with
Hernangémez Vizquez et al,*! who found 60% of their
complications in boys. This can be explained by UC
often being more difficult to perform in boys due to the
longer length of their urethra. We also found older age
(12-23 months) to be associated with a higher risk of
complications. The median age of children with
complications was also higher than the median age of
the study population (12 months vs 7 months) in the
aforementioned study.”! The more advanced commu-
nication skills of older children is likely the explanation
for this observation. The fact that urinary retention is
easier to recognize in an older child and that efforts to
restrain older children for UC may render the proce-
dure harder to perform could also explain this finding.

Although we feel it is hard to assess the real benefits of
UC in our population, we can deduce that it changed
management in at least nine patients. In the seven patients
who were found to have culture-proven UTI with a
negative urinalysis, parents were contacted to organize
follow-up and antibiotic treatment. Unnecessary antibiotic
therapy was stopped early for the two patients with a
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falsely positive urinalysis. Overall, UC enabled clinicians
to diagnose UTT in 43 children, which led to an early
management in order to avoid complications.

There are limitations to this study. First, there was no
standardized definition for some of the outcomes (painful
urination, genital pain, and urinary retention). Evaluation
of these relied on parental assessment. The advantage of
this approach was to identify adverse events as the parents
“felt it.” Previous studies have reported that parental pain
scores can be reliably used as a surrogate measure in
children.**** However, urinary retention itself may have
been misdiagnosed in some cases. The long-term impacts
of UC were not evaluated in this study. These impacts
could potentially be physical (e.g., urethral trauma) or
psychological. This suggests that our results are an
under-estimation and conservative. Moreover, we did not
consider whether some form of analgesia was used during
UC, an intervention that could potentially reduce the
incidence of some complications in the hours following
the procedure. We also chose not to look at the number
of attempts performed or whether the procedure was
traumatic, because we wanted to avoid influencing the
way UC was performed in our ED. These two factors
were possibly associated with more adverse events.
Another limitation ensues from the fact that our study
was done in a single center and without a control group,
limiting the external validity of our results. We found a
surprisingly high rate of previous UC (33%), which can
be partly explained by a high number of patients
with comorbidities in our ED compared to others.
Considering that this characteristic was not associated
with a higher risk of complications, the impact on
external validity is questionable.

CONCLUSIONS

Urethral catheterization was associated with adverse
events in one-fifth of young children in the week
following the procedure, even though parents rarely
sought medical care for them. Accordingly, clinicians
should balance the risks and benefits of this procedure
before ordering it, keeping in mind the best interest of
each of their patients.

Given the observed complication rate, we suggest
that this data be added to clinical guidelines on UTI
diagnosis and management in children.

Competing Interests: None declared.
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