
Introduction
The Vesicoureteral reflux(VUR) is a congen-

ital anomaly and a predisposing factor for uri-
nary tract infection (UTI)   that is a risk factor
for rennin mediated hypertension and renal fail-
ure[1-2].TheVoidingcystourethrography
(VCUG) is a method of choice for detecting the

VUR and other anomaly of lower urinary tract
system. But this procedure is an invasive and
unpleasant method for the children and their
parents [3]. Consequently, other methods or
agents such as hypnosis or lidocaine lubricant
have been recommended to decrease anxiety or
increase painful threshold to maintain the child,
s cooperation and consciousness [4-5]. Non-
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Abstract
Background: Voiding Cystourethrography (VCUG) is a distressing procedure

for children. Conscious sedation with any drug that its dose would not influences the
procedure is preferred. The aim of this study was to assess the effectiveness of con-
scious sedation using oral midazolam in children undergoing VCUG.

Methods: From November 2008 to October 2009 period, 93 Patients (68 girls and
25 boys), age ranging from 24 months to 11 years old (mean, 5.8 years) were double
blindly randomized to receive a placebo (water) or oral midazolam  before the exam-
ination. The primary outcome measures were patients' cooperation, facility of the
procedure, 48 hours post procedure memory of children, bladder urine residue and
detection of  Vesocoureteral reflex. The data were analysed by SPSS and categorical
variables compared using t-test and continuous variables compared using Chi.
Square and Fisher’s exact tests. 

Results: 93 children were randomizly divided in two groups. In midazolam
group, 44(93.6%) patients had good cooperation but in the control group 26(56.5%)
had bad cooperation and 19 patients (41.3%) very bad cooperation (P=0.000). In mi-
dazolam group, 36 children (76.6%) had easy separation from their parents but in
control group 20 children (43.5%) had moderate resistant and 21(45.7%) severe re-
sistant. (P=0.000). Eighteen (38 %) patients of the study group and twenty patients
(43 %) of control group had VUR respectively (P=0.65).   

Conclusion: According to this study, midazolam is a useful sedation in children
undergoing VCUG.
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painful route of administration, short acting and
quick onset, with no serious side effects and
less effect on child cooperation and  conscious-
ness during voiding are desirable characteris-
tics of sedative agents used for the VCUG. Al-
though oral chloral hydrate and diphenhy-
dramin are used for noninvasive radiological
procedures, but only few reports are available
regarding the use of midazolam before the
VCUG [6-8]. The Midazolam is a water soluble
and short-acting benzodiazepine with sedative,
amnesic, anxiolytic, muscle relaxant and anti-
convulsant properties. It also has a faster onset
and shorter duration of action than the other
benzodiazepines such as diazepam and lo-
razepam. The onset of sedation occurs typically
within 3 to 5 minutes after IV injection and 15
to 20 minutes after oral administration. The du-
ration of action is 2 to 6 hours and recovery of
sedation usually begins within 5 to 30 minutes.
[9-11]. The plasma half life of midazolam is 2
hours with anxiolytic effect of less than 15 min-
utes after oral use and the child stays conscious
and cooperative during the VCUG procedure
[12]. Therefore, the use of midazolam may be
preferred to than others.

In this study, we evaluated the effect and side
effect of the midazolam on sedation of children
during VCUG and it was compared with placebo.

Methods
From November 2008 to October 2009 peri-

od in Amirkola hospital Babol medical univer-
sity, 93 children who met the American Society
of Anesthesiologists (ASA) classes I and II and
without any systemic disease and no history of
narcotic usage, were enrolled in this study and
double blindly randomized into two groups.

The study group consists of 47 patients, 34
girls, 13 boys, with age ranging from 24 months
to 11 years old (mean, 5.8 years) (Table.1) un-
derwent VCUG after receiving oral midazo-
lam.The indications for VCUG were urinary
tract infection, urinary incontinence and hy-
dronephnosis.

The control group was 46 children, 34 girls,
12 boys, 24 months to 11 years old (mean, 5.3
years) (Table.1) underwent VCUG after receiv-
ing oral water (0.5 cc/kg) as placebo. The indi-
cations for VCUG in this group were urinary
tract infection and, urinary incontinence. There
were no statistically significant differences be-
tween the two groups (p>0.05).

The Midazolam (5 mg/ml) was added to a
concentrated artificially sweetened Kool-Aid
mixture with a total dose of 0.6 mg/kg and ad-
ministered to the child in the radiology unit.
The maximum prescribed dose was 15 mg. 

The parents of children were contacted via
phone in pediatric sedation a few days before
the sedation was scheduled. Vital signs were
obtained before the administration of the mida-
zolam at every 5 minutes for a 45 minutes peri-
od. In addition, pulse oximetry was recorded
every 5 minutes for 15 minutes and then every
10 minutes for an additional 30 minutes. 

The significant decrease in oxygen saturation
was defined as a drop in P02 by more than 10%.
Approximately 20-30 minutes after receiving
oral midazolam, the child underwent the
VCUG, and their Parents were allowed to be
present in the room with them during the study.
The children were kept in the radiology unit un-
til they could drink clear liquids, at least 30
minutes after completing the examination.

Patient cooperation along with facility of
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Table 1. Characteristics of children in midazolam and control groups.
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parent separation were measured during the
VCUG and recorded by a trained nurse when
conducting and monitoring the sedation proce-
dure according to Table 3. 48 hours after the
procedure, the children memory about the
VCUG was obtained by telephone call from
their parents.

The data were analysed by SPSS and cate-
gorical variables compared using t-test and then
continuous variables compared by Chi-Square
and Fisher’s exact test.

Results
The children's behavior began to change 15

minutes after taking the midazolam. Typically,
they had slurred speech, ataxia, and anxiolytic,
yet were able to communicate with their parents
and the radiology staff. There were not any sig-
nificant changes in the vital signs and pulse
oximetry in midazolam group (Table.2). 

In midazolam group 44(93.6%) patients had
good cooperation, and 3 children (6.4%) bad
cooperation, but in the control group 1(2.2%)
had good cooperation, 26(56.5%) had bad co-

operation and 19(41.3%) very bad cooperation
(P=0.000) (table.1).To evaluate the facility of
parent separation in midazolam group, 36
(76.6%),10(21.3%),1 (2.1%) children had easy
separation, mild resistance, moderate resist-
ance from their parents respectively, and there
was not severe resistance(table.3). 

In the control group, 1(2.1%), 4(8.7%),
20(43.5%) and 21(45.7%) children had easy
separation, mild resistance, moderate resist-
ance and severe resistance from their parents
respectively (P=0.000) (table.3). 

48 hours later in the study group, 30 (63.8%)
children could not remember the procedure, 11
(23.4%) had a good memory, and 6 (12.8%)
cases had a "negative" experience. In the con-
trol group 1 (2.2 %) child could not remember
the study, 6 (13%) cases had a good memory,
and 39 (84.8%) patients had a "negative" expe-
rience (P=0.000) (Table 3). 

Most patients within the two groups had no
residual urine but mean residual urine of the
others were 5 cc in midazolam group and 2 cc in
control group (p>0.05).Eighteen (38%) pa-
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Table 2. Vital signs of children  in midazolam and control groups.

Table 3. Parent separation facility, children cooperation and memory during the voiding cystourethrography.
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tients of the study group and 20(43%) children
in the control group had vesicoureteral reflux
(P>0.05).

The side effects were basically one episode
of vomiting and one episode of lethargy after
the procedure in the study group that improved
after 30 minutes. No remarkable cardiopul-
monary, respiratory or over sedation events
were noted.

The patients and their parents gave their in-
formed consent in accordance with the Declara-
tion of Helsinki and the consent forms were
signed by their parents. This study was ap-
proved by the Ethics Committee of Babol Uni-
versity of Medical Science as final residency
thesis number 276. 

Discussion
This study showed that oral midazolam can

be used for sedation of children before the
VCUG. Oral midazolam was used  instead of
the VCUG procedure. Heden et al, reported re-
ducing fear and distress for needle procedures
in oncology patients, especially in children un-
der 7 years old when oral midazolam was used
[12]. Also, Cengiz et al, showed the safety and
effective sedation in children undergoing MRI
with oral midazolam and diphenhydramin
[13].Consequently, the midazolam is consid-
ered safe drug not only for VCUG but also it
may be used for other invasive and non invasive
procedures. 

In our study, there was not significant differ-
ence between the detection of VUR in midazo-
lam and the control group (p>0.05). The Propo-
fol was used for sedation of children before
VCUG and patient could not void the urine
completely [14]. Keidan and et al , used oral mi-
dazolam and continuous flow 50% nitrous ox-
ide and reported the safety and decreased anxi-
ety and distress for VCUG, but sedation effect is
more rapid with nitrous oxide and the recovery
time is shorter than the midazolam [15].

Wheesler et al compared oral chloral hydrate
and the midazolam for sedation of children un-

dergoing echocardiography, and reported deep-
er sedation with chloral hydrate than midazo-
lam [16].

In this study the change of behavior initiated
15 minutes after taking the  drug and 93.6% of
had good cooperation in midazolam group, but
98% of the control group patients did not  have
good cooperation (p< 0.05). Moreover the resi-
dent urine was not different in both groups
(p>0.05). Although in the Merguerian et al
study, voiding was not completed with sedation
included by propofol, and they suggested that
sedation might interfere with diagnosis of  the-
VUR, but in our study there were no differences
between residual urine and detection of VUR in
the midazolam group. Nonetheless significant
side effects were present in midazolam group
and there were only one episode of vomiting
and a case with lethargy which improved within
30 minutes. The negetive experience after 48
hours of procedure in patients and their parents
was 6 (12.8%) and 39 (84.8%) cases for mida-
zolam  and control group, respectively. Antero-
grade amnesia after 48 hours of procedure in
patients was 1(2.2%) and 30 (63.8%) patients in
midazolam and control group, respectively. 

Oral pentobarbital was recommended by
some authors for oral sedation in the radi-
ographic procedures. Other studies were done
in infants with a small population. Therefore
studies with higher patient population are need-
ed in all pediatric ages' group, in order to assess
the  midazolam effects [17-18].

Conclusion
In conclusion, we recommend using the mi-

dazolam to decrease anxiety in patients under-
going the VCUG with bearing few but not sig-
nificant side effects. 
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