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ABSTRACT

Purpose: We determined the advantages and disadvantages of different types of contrast
medium injection into the bladder for imaging children during evaluation for urinary tract
infection in regard to child behavior and distress during urethral catheterization or suprapubic
puncture.

Materials and Methods: From December 2000 to September 2001 we prospectively compared
transurethral catheter and suprapubic voiding cystourethrography in children with a history of
urinary tract infection. A total of 65 children with a mean age of 33.8 months were entered into
the study, of whom 32 underwent transurethral catheterization and 33 underwent suprapubic
puncture with topical anesthesia. Each child was evaluated, particularly in regard to discomfort
and pain using an objective pain score that measures stress and pain during a medical procedure.

Results: Objective pain score recording showed a mean pain score plus or minus SD of 4.25 �
1.3 in the transurethral catheterization and 3.03 � 1.21 in the suprapubic puncture groups.
Correlation studies of age in the 2 groups also showed a significant impact of age on the objective
pain score. In the transurethral group the score increased with age (p �0.001), whereas in the
suprapubic group it decreased with age (p �0.001).

Conclusions: The current study shows that the suprapubic puncture technique with topical
anesthesia was well tolerated and associated with a low pain score independent of patient age.
Transurethral catheterization was also tolerated but it was associated with a low pain score only
in the younger age group. Thus, we recommend that voiding cystourethrography in children older
than 24 months should be done via the suprapubic route.
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Vesicoureteral reflux, which has been identified as a risk
factor for febrile urinary tract infection, is present in 18% to
40% of children evaluated for an initial urinary tract infec-
tion.1 Infants and young children with urinary tract infection
and fever are at highest risk for renal damage due to recur-
rent urinary tract infections. Current guidelines of the
American Academy of Pediatrics on detecting vesicoureteral
reflux after an initial urinary tract infection in febrile infants
and children 2 months to 2 years old recommend voiding
cystourethrography as the standard diagnostic method.2

Voiding cystourethrography is also commonly performed in
children with prenatally diagnosed hydronephrosis and void-
ing abnormalities. The procedure should analyze bladder
capacity, contour, emptying capability, reflux presence and
grade, and the appearance of the bladder neck and urethra.

Clinical experience indicates that urethral catheterization
is often perceived by the child and parents as an invasive and
painful procedure. Health care professionals are challenged
to help the child and parents through the procedure in an
effective manner and with minimal distress.3 Alternatively
the suprapubic route for injecting contrast medium during
voiding cystourethrography in children is time tested.4, 5

Particularly in regard to establishing less painful diagnostic
procedures in pediatric urology we performed a prospective
study comparing suprapubic puncture versus transurethral
catheterization. Since more than 200 suprapubic voiding cys-
tourethrograms yearly are performed at our department of
urology, we are familiar with this technique. In addition to

the fact that contrast medium may be safely and easily
placed into the bladder via the suprapubic route, this tech-
nique is also ideal for studying vesicoureteral reflux, neuro-
genic bladder, urethral stricture and posterior urethral
valves.

Infants and children with urinary tract infection are of
particular concern because the risk of renal damage is great-
est in this age group. Since the diagnosis is frequently chal-
lenging and the clinical presentation tends to be nonspecific,
a strategy that minimizes false-negative and false-positive
results should be used. Urine obtained by suprapubic aspi-
ration is least likely to be contaminated and it may be col-
lected at the same examination. This technique has been
considered the gold standard for urine sampling to detect
significant bacteriuria in children.6

MATERIALS AND METHODS

A total of 40 girls and 25 boys with a mean age of 33.8
months (range 1 to 84) were entered into the study and
available for evaluation. Patients were assigned in random
fashion to the 2 groups using medical record numbers created
by 2 computer generated lists. The table lists patient char-
acteristics. There were no significant differences in age and
sex in the 2 groups.

To decrease distress behavior associated with voiding cys-
tourethrography we taught parents some weeks before the
investigation how to provide the child with a candid expla-
nation of the diagnostic procedure. As a result of appropriateAccepted for publication July 19, 2002.
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preparation, all parents agreed to study enrollment and no
child was excluded from analysis. After informed consent was
obtained fluoroscopy was done and voiding cystourethrogra-
phy was performed in standard fashion. When the flow of
meglumine iodipamide contrast medium stopped and com-
plete bladder filling was presumed, steep oblique images of
the bladder centered on the ureterovesical junction were
obtained. Images were also obtained during voiding as well
as in the post-void phase for a final assessment of reflux,
enabling the detection of the most common pathological con-
ditions with low radiation exposure.7 The whole urethra was
imaged. The cycle of fluoroscopic cystography was repeated
in the 2 groups if vesicoureteral reflux was not observed
during bladder filling and voiding cycle 1, and/or if predicted
bladder capacity was not attained. The study was repeated to
avoid underestimating the presence or degree of reflux.8

Transurethral technique. Transurethral bladder catheter-
ization was done according to a standard aseptic procedure.9

After manual labial separation in girls and prepuce retrac-
tion in boys, and after accurate meatal cleaning using 10%
povidone-iodine solution the bladder was catheterized with
an 8Fr latex-free feeding tube lubricated with sterile water-
soluble surgical lubricating jelly containing the local anes-
thesia lignocaine hydrochloride. A catheter was advanced
into the bladder and taped along the lower abdomen in boys
or to the inner thigh in girls. We routinely recommend anti-
biotic prophylaxis in children who undergo voiding cystoure-
thrography via the transurethral technique to prevent infec-
tion secondary to bladder catheterization.10

Suprapubic technique. In all children a eutectic mixture of
local anesthetic cream containing lidocaine and prilocaine
was applied to the pubis 1 hour before starting the procedure.
Preliminary abdominal ultrasound was done to ensure
adequate bladder filling, allowing safe bladder puncture.
Suprapubic voiding cystourethrography was performed by
sterile bladder puncture in the midline 1 to 2 cm. above the
symphysis pubis using an 18 to 21 gauge needle. The needle
was angled 10 to 15 degrees cranial to avoid puncturing the
trigone. The needle was attached to a 20 cm. tube connected to
a stopcock, enabling separate urine aspiration and contrast
medium infusion. After puncture the bladder was filled with
contrast medium until the child started to void. The needle
remained in place for a second cycle of bladder filling when no
reflux was visualized. This maneuver prevented false-negative
results possibly caused by insufficient contrast material due to
intermixture with urine.

Pain assessment. A number of tools for evaluating pain in
children have been developed and are currently in use
throughout the United States and Europe.11 Objective pain
assessment is reliably performed using the objective pain
score,12 which is independent of subjective pain reporting by
parents, the child or medical staff. Because it is based on
objective criteria, such as tachycardia, measuring pain re-
sponses to painful procedures is possible in infants and chil-
dren. Pain was assessed by the investigator by monitoring
blood pressure elevation, crying, movement, agitation and
verbal complaints or body language of pain. Each variable
contributed 0 to 2 points for a cumulative score of between 0
and 10 (see Appendix). A score of 4 or more when managing

postoperative pain in children normally indicates an analge-
sic requirement.13

Statistical analysis. Data are shown as the mean plus or
minus SD, median and range. The 2 groups were compared
using the Mann-Whitney U or Fisher exact test as appropri-
ate. Associations of the objective pain score with gender and
age were evaluated by calculating Spearman’s correlation
coefficient with p �0.05 considered statistically significant.

RESULTS

During the 10 months from December 2000 to September
2001 we recruited 32 children into the transurethral group
and 33 into the suprapubic group for a total of 40 girls and 25
boys. In approximately 30% of the children without bladder
control ultrasound revealed inadequate bladder filling that
was unsuitable for safe puncture. Consequently latency until
the next bladder filling was accepted. In the meantime par-
ents were asked to provide the children with liquid until
bladder filling was confirmed by ultrasound after 30 to 60
minutes. No major complications caused by the 2 techniques
were noted. In the transurethral group catheterization was
repeated in 3 of 8 girls with a mean age of 18 months due to
primary vaginal dislocation of the feeding tube. In that group
catheterization was also repeated in 2 boys with severe phi-
mosis. In 3 of the 33 children in the suprapubic group the
needle was dislocated during voiding. Because sufficient re-
flux was noted before needle dislocation in 2 cases, puncture
was not repeated. In 1 child in whom no reflux was noted a
repeat procedure was mandatory.

There was an overall statistically significant difference in
the objective pain score in the transurethral and suprapubic
groups (mean 4.25 � 1.3, median 4 and range 2 to 7 versus
mean 3.03 � 1.21, mean 3 and range 1 to 5, p � 0.001). In the
40 girls in the transurethral and suprapubic groups the mean
and median pain scores were 4.2 � 1.24 and 4 (range 2 to 7),
and 2.7 � 1.26 and 3 (range 1 to 5), respectively (p � 0.001,
fig. 1). However, in the 25 boys in the transurethral and
suprapubic groups the mean and median scores were 4.33 �
1.44 and 4 (range 2 to 6), and 3.54 � 0.97 and 4 (range 2 to
5), which was not statistically significant (p � 0.186), prob-
ably due to the smaller number of patients. Patient age
correlated significantly with the pain assessed for the 2 tech-
niques of instilling contrast medium. In the transurethral
group the objective pain score increased with age (r � 0.593,
p �0.001) whereas in the suprapubic group it decreased with
age (r � �0.686, p �0.001, fig. 2). This finding was noted in
girls and boys.

FIG. 1 Objective pain score (OPS) according to gender and
method. Horizontal lines indicate median. Boxes indicate IQR.
Whiskers indicate range.

Patient characteristics

Technique
p Value

Transurethral Suprapubic

No. pts. 32 33
Age (mos.): 0.52 (Mann-Whitney U test)

Mean � SD 29.4 � 22.77 32.88 � 23.44
Median 21.5 32
Range 2–84 1–86

No. boys/girls 12/20 13/20 1 (Fisher’s exact test)
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DISCUSSION

Diagnostic techniques and clinical interventions neces-
sarily cause pain and mental strain, which are sometimes
avoidable.14 There has been increased focus on child and
adolescent pain, for example acute pain in venepuncture,
nonacute pain and psychological factors of pain as well as
the importance of stress management.15 The pain of diag-
nostic procedures is under treated in children. Children
should be respected as an authority according to their
perception of pain associated with diagnostic methods. The
overall pain experience as well as behavioral responses
depend not only on the sensory responses associated with
a noxious stimuli, but also on individual factors, such as on
child emotional components, previous experience, observa-
tional learning and developmental level. In children the
inability to understand instructions and describe pain is a
problem in pediatric pain assessment,16 although pain
evaluation in children is necessary for evaluating diagnos-
tic procedures in infancy. The memory of children of the
features of the voiding cystourethrography experience are
striking because this invasive procedure is similar in many
respects to incidents of sexual abuse. Children undergoing
transurethral catheterization remembered 88% of the com-
ponent features of the voiding cystourethrography experi-
ence at the initial assessment and 83% after 6 weeks.17

Behavioral and salivary cortisol measures indicated that
the children were distressed during the procedure. The
relationship of emotion to pain is well recognized in child-
hood.18 The developing sense of shame in older children is
especially affected by the amount of direct exposure during
transurethral catheterization. In addition, the special fea-
tures of the male urethra in regard to its length and
curvature as well as sensibility are incriminating circum-
stances in older boys. Children feel disgust especially with
diagnostic tests in infancy, such as repeat voiding cys-
tourethrograms, whereas mastering these challenging life
experiences with minimal distress contributes to the evolv-
ing self-concept of a child.19 To avoid repeat voiding cys-
tourethrograms and, thus, decrease child discomfort pediatric
urologists recommend omitting voiding cystourethrography af-
ter ureteral reimplantation due to the success rate of up to 98%
of standard ureteral reimplantation.20

Post-procedural symptoms in children who undergo void-
ing cystourethrograms secondary to catheterization include
perineal discomfort, dysuria, urinary retention, gross hema-
turia and intermittent enuresis. Zerin and Shulkin reported

data on the frequency, nature and duration of symptoms
after cystography in 100 successive children who underwent
voiding cystourethrography after the administration of
iothalamate meglumine.21 The 2 control groups included 100
successive children who underwent radionuclide cystography
and 28 successive children who underwent diuretic renal
scintigraphy and in whom a urethral catheter was placed,
respectively. Post-procedural symptoms were reported in
35.1% of those who underwent voiding cystourethrography
and in the 2 control groups. Boys complained of symptoms
significantly more often than girls (p �0.0005). With ade-
quate parent and patient preparation the discomfort and
anxiety of voiding cystourethrography can be decreased.
Preparation of the child must be tailored to the developmen-
tal level of the child.3 However, while our results clearly
show that discomfort and anxiety are associated with cathe-
ter insertion, there was a statistically significant difference
in the mean pain score in the transurethral and suprapubic
groups as well as in older children (p �0.001), confirming
that age is a predictor of pain in children.22

Since we know that behavioral reactions and the degree of
pain do not always correlate,23 we think that the significant
difference determined by the objective pain score in our study
may be the most appropriate expression of sensitivity to
painful stimuli in children. These stimuli could be dramati-
cally decreased or avoided using the suprapubic puncture
technique combined with topical anesthesia. The lower pain
score in older children in the suprapubic puncture group may
have been related to the lower sensitivity of anesthetized
skin compared with that of the urethra. Furthermore, a safe
and essential examination showing the whole male urethra
without irritating the sensitive urethral mucosa and artifi-
cial interference due to the catheter is only possible via the
suprapubic voiding cystourethrography technique. This ex-
amination is needed to diagnose congenital urethral anoma-
lies, such as posterior and anterior urethral valves, anterior
urethral diverticulum, megalourethra or the male variant
of spinning top urethra.24 The diagnosis of congenital poste-
rior lesions causing obstruction in children is challenging.
Recently a study showed that infravesical urethral pathology
was due more to urethral membranes than urethral valves.25

Therefore, urethral studies in children should be performed
without touching this pathological region of interest.

Minor criticisms are related to the mandatory requirement
of a full bladder for puncture, especially in children without
bladder control. The amount of bladder filling must be con-
trolled on ultrasound by puncture. Bladder trained children
can express the urge to void, indicating sufficient bladder
volume for puncture. Therefore, especially in younger chil-
dren without bladder control the suprapubic voiding cys-
tourethrography technique is more time-consuming since it
requires time to achieve a full bladder. At the outset several
hours are projected for this investigation at our department,
so that enough common rooms with child care are available.
Inexperienced investigators may dislocate the needle when
the child voids, displacing the needle tip out of the bladder.
For these reasons the suprapubic voiding cystourethrogra-
phy technique is not widely accepted. A second cycle of blad-
der filling is not always possible subsequently. To avoid these
problems an intravenous cannula could be used instead of a
needle. The drawbacks of this technique include insufficient
cannula length, especially in older children. Also, handling
requires more time circumstantially, prolonging the study
unnecessarily. An alternative to the intravenous cannula
that would provide sufficient length could be an epidural
catheter passing through an 18-gauge Tuohy needle, which is
usually used for intraoperative and postoperative analgesia
in infants and children.

FIG. 2. Objective pain score (OPS) according to age and method
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CONCLUSIONS

We believe that performing voiding cystourethrography
with the suprapubic technique combined with topical anes-
thesia in children older than 24 months provides the advan-
tage of decreasing pain and discomfort in children during the
diagnosis of infravesical and supravesical abnormalities.
Consequently we emphasize the importance of providing a
less painful investigation modality in older children using

suprapubic voiding cystourethrography. In the future more
attention must be routinely given to the psychological well-
being of children undergoing elective diagnostic procedures.
More research is required in this area because children have
a right to receive high quality medical investigations, includ-
ing systematic assessment and relief of pain symptoms.

M. Deibl, Institute of Biostatistics, Innsbruck, Austria as-
sisted with statistical studies.

APPENDIX: OBJECTIVE PAIN SCORE
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