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Abstract
Purpose:  This study examined the incidence of side effects

occurring with three doses of orally administered triazolam
in children undergoing restorative dental procedures.

Methods:  Thirty children, aged 39–81 months, partici-
pated in the study. The children were pretested for gait ataxia,
amnesia, visual acuity, stereoscopic depth perception, and
diplopia during a screening session. In a subsequent appoint-
ment, children received one of three triazolam dosages (0.005,
0.015, and 0.030 mg/kg) prior to dental treatment. Dosage
assignment was random and double blind. Each child
received a single triazolam dosage. Tests for gait ataxia,
amnesia, and visual disturbances were repeated following
drug administration.

Results:  The proportion of children experiencing ataxia,
amnesia, and diplopia increased with increasing triazolam
dosages. The 0.030-mg/kg triazolam dosage impaired visual
acuity and stereoscopic depth perception.

Conclusion:  Triazolam produces ataxia, amnesia,
and diplopia in a dose-dependent manner in children.
(Pediatr Dent, 21:18–25, 1999)

R ecently, there has been much interest in the use
of short-acting benzodiazepines to control
anxiety in children undergoing minor surgical

procedures. Dentists, in particular, have endorsed the
use of midazolam and triazolam with fearful pediatric
patients.1–6 While the benzodiazepines carry a lower risk
of respiratory depression than other sedative agents, a
number of other side effects have been reported. These
side effects include ataxia and anterograde amnesia, as
well as daytime anxiety and rebound insomnia upon
termination of drug use.7, 8 “Disinhibitory effects” in-
cluding extreme upset, anger, and aggressive behavior
have also been reported, particularly in younger pa-
tients.9 In addition, high doses of benzodiazepines are
known to produce blurred vision and diplopia.8, 10–13
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A  number of pharmacological agents, including the
benzodiazepines, produce diplopia when used at seda-
tive dosages.11, 12 Diplopia results from a loss of
extraocular motor balance following decreased muscle
tone in the medial recti, which normally prevent the
eyes from diverging.12 Harrington-Kiff12 suggested that
recovery from anesthesia following dental out-patient
surgery may be readily monitored by testing for recov-
ery of extraocular motor balance. The typical method
for measuring oculomotor balance in pharmacologi-
cal studies has been the Maddox wing test.12, 13

However, this test requires some sophistication on the
part of the subject, and is difficult to administer in
children 6 years and younger.12 The Worth 4-Dot test
and Titmus stereoacuity tests are commonly used to
assess diplopia and binocular fusion in ophthalmology
studies with young children.14–17 If these tests are to be
used to measure pharmacological effects, pretesting
must be done since there is evidence that some chil-
dren have difficulty with these tests.18–20

Despite their potential usefulness, visual testing is
not the typical method for monitoring recovery of
pediatric dental patients. Behavioral measures that
are more commonly used to determine that a child is
ready for discharge following sedation include the abil-
ity to walk with limited aid, the ability to sit upright
unaided, and the ability to speak normally.21 These
assessments do not require sophisticated testing, but
rather may be accomplished by monitoring the nor-
mal behavior of the child.

Several studies have examined the safety of oral
triazolam in children. Quarnstrom, Milgrom, and
Moore22 report that children given 0.005–0.022 mg/
kg triazolam experienced no airway obstructions or
reduction in oxygen saturation lower than 90%. Like-
wise, Meyer, Mourino, and Farrington3 reported no
significant side effects or significant reduction in oxy-
gen saturation in children given 0.020 mg/kg triazolam
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with 50% nitrous oxide. Karl and colleagues23 report
that children administered 0.025 mg/kg triazolam for
dental procedures maintained oxygen saturation at 97–
99% and were responsive to verbal instructions during
a dental procedure.

While an optimum dose of triazolam has not been
established for use in pediatric dentistry, some dosing
guidelines have been suggested in the literature.
Berthold and colleagues24 recommended 0.005 - 0.006
mg/kg triazolam and 30–40% nitrous oxide for
reduction of dental anxiety in children. This
recommendation was based on an extrapolation of the
adult dosage used in a study of mildly anxious adults
undergoing oral surgery. In an uncontrolled clinical
study, Quarnstrom and colleagues22 reported that a
group of children who were given an average dose of
0.014 mg/kg triazolam were more manageable for den-
tal procedures than a group of children who were given
an average dose of 0.010 mg/kg. Meyer and colleagues3

report that 0.02 mg/kg triazolam with 50% nitrous
oxide is as effective as 40 mg/kg chloral hydrate with
25 mg hydroxyzine and 50% nitrous oxide. However,
they also state that the 0.02-mg/kg dose is near the
minimal recommended levels, and suggest that a higher
triazolam dosage may be warranted.

While the safety of triazolam has been established
and some dosing data are available, other effects of
triazolam, such as gait ataxia, anterograde amnesia, and
visual disturbances have been under studied in young
children. These side effects of triazolam delay discharge
of children following sedation. They may also be up-
setting to children and therefore have the potential to
detract from the anxiolytic properties of the medica-
tion. Few sedation studies using benzodiazepines in
pediatric dentistry have greater than a 70% success
rate.3, 22, 25, 26 When the success of sedation is not ad-
equate, it is tempting for clinicians to increase the dose
of the medication, hoping for more cooperative behav-
ior. A consequence of using higher dosages may be a
higher incidence of side effects. In this study, we de-
termined the incidence of gait ataxia, anterograde
amnesia, and visual disturbances occurring with three
doses of orally administered triazolam (Halcion®,
Upjohn, Kalamazoo, MI) in children undergoing
restorative dental procedures.

Methods

Subjects
The subjects were 30 children (15 male and 15 fe-

male) between the ages of 39–81 months (mean age
60 months). The children weighed between 14.4 and
36.6 kg (mean weight 19.3 kg). Each child was in need
of restorative dental treatment, had no
contraindications for the use of triazolam (e.g., glau-
coma), and was not currently taking erythromycin.
Children were referred to the study either because of a

history of uncooperative behavior in the Pediatric
Dentistry Clinic or through public service announce-
ments in the community offering care for fearful
children. The Human Subjects Review Committee at
the University of Washington approved this study.
The procedures, possible discomforts or risks, as well
as possible benefits, were fully explained to the
children and guardians involved, and informed writ-
ten consent was obtained from the guardians of each
child prior to the investigation. The drug trial was car-
ried out under IND #0357897 from the US Food and
Drug Administration (FDA).

Procedure

Triazolam administration
Triazolam was held in a grape Kool-Aid®/sorbitol

suspension. Suspensions were prepared by the Univer-
sity of Washington Medical Center Investigational
Drug Services (IDS). Staff at the IDS prepared a con-
centrated suspension by combining finely crushed
triazolam tablets (0.5 mg triazolam per mL of concen-
trate solution) with sugar free grape Kool-Aid powder
(0.1 g Kool-Aid per mL of solution) and 70% sorbitol
solution. Fresh concentrated suspension was made each
week. This concentrate was subsequently diluted by
IDS to produce the appropriate individual mg/kg dose
for each child. Remaining concentrate was frozen at the
end of each week and held for subsequent analysis for
triazolam using gas chromatography.23 The suspension
was administered orally by the pediatric dentist, who
squirted it into each child’s mouth from a syringe. The
syringe was subsequently refilled with plain Kool-Aid,
which was also orally administered to the child to en-
sure that the entire triazolam dose was administered.
In order to enhance compliance, children practiced this
procedure with plain Kool-Aid during the preparatory
visit. Following triazolam administration, the children
watched a video tape of their choice for 30 min while
sitting in the dental chair.

Throughout the procedure, the children were moni-
tored following the American Academy of Pediatric
Dentistry guidelines for the elective use of pharmaco-
logic conscious sedation and deep sedation in pediatric
dental patients, May 1996.27

Side-effects measures
Ataxia. Gait ataxia was assessed by having the chil-

dren walk along a 6-ft. straight red  line, which was
taped to the floor. Scuffing, stamping, tripping, and
inability to regain balance while walking were consid-
ered signs of gait ataxia.28 Gait ataxia was scored as
present or absent.

Amnesia. Anterograde amnesia was measured follow-
ing a modification of the protocol developed by Flaitz,
Nowak, and Hicks.29 The measure was modified to
increase its reliability by pretesting the children prior
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to the drug trial. Before the dental procedure, each
child was shown a colorful toy for 30 s. The children
were encouraged to touch the object and comments
about the toy were directed to them. Following a 60-
min delay (during which dental treatment occurred),
each child was asked to select that item from a series
of five distinctive toys arranged randomly in another
room. This procedure was repeated on the day of
triazolam administration with five different toys than
were used during the memory pretest. The toys used
in pretest were a rubber clown (memory stimulus), a
stuffed cat, a beach ball, a dump truck, and a plastic
guitar (distracters). The toys used following drug ad-
ministration were a stuffed monkey (memory
stimulus), a dinosaur, a football, a fire truck, and a plas-
tic xylophone (distracters). Anterograde amnesia was
scored as present or absent.

Visual testing battery
Visual acuity. Binocular visual acuity was tested us-

ing the near-point Allen Picture Card at a distance of
33.8 cm.30 The Allen card consisted of a graded acuity
chart with several commonly identifiable line drawings
ranging from 20/200 to 20/30 in Snellen equivalents.
Each child was shown an 11.5- x 12.5-cm black-and-
white demonstration drawing of a bird that matched
one of the test figures. The child was asked to verbally
identify the demonstration picture and subsequently
search for and point to the bird in each of the rows on
the graded test card. Each row contained successively
smaller images. The last line in which a child could
successfully point to the correct image was taken to
indicate his/her level of visual acuity. Visual acuity was
scored as 0, 1, 2, 3, 4, 5, or 6. These scores correspond
to Snellen visual acuity’s of 20/200, 20/160, 20/100,
20/80, 20/60, 20/40, and 20/30, respectively.

Stereoscopic depth perception. Stereoscopic depth per-
ception was tested because a decrease in stereo
vision is suggestive of a loss of binocular fusion. Stereo
testing was accomplished using the circles portion of
the Stereo Fly 3-D Vectogram® (Stereo Optical Co.,
Inc., Chicago, IL).31 Children observed the test stimuli
through polarized lenses from a distance of 42 cm. The
polarized lenses allowed slightly disparate stimuli to be
shown to the two eyes, giving rise to perceived depth.
If binocular fusion was impaired, the images appeared
flat. Children were shown a
graded series of nine sets of four
circles, and asked to point to the
circle closest to them (the one
with perceived depth). Children
were assigned a score from 0 to
9 according to the number of
dots they correctly identified
before a mistake was made.
These scores correspond to an

inability to perceive stereoscopic depth (0) or the abil-
ity to perceive angles of stereopsis of 800, 400, 200,
140, 100, 80, 60, 50, and 40 s respectively.

Worth Four-Dot. The Worth Four-Dot is a test of
binocular fusion that can indicate normal fusion, diplo-
pia, or monocular suppression.32The test target was a
filtered   flashlight that revealed four 6-mm diameter
dots around a 32-mm diameter circle. There were two
green dots, one red dot, and one white dot. Each child
wore a pair of glasses that placed a red filter over the
right eye and a green filter over the left eye. The red
filter allowed the right eye to see only two red dots (the
red and white dot both appear red, the green dots are
invisible) and the green filter allowed the left eye to see
three green dots (the two green dots and the white dot
appear green, while the one red dot disappears). If the
children could fuse the information from both eyes
properly, they saw four dots (one red, two green, and
one that appeared to be a mixture of the two). Chil-
dren with double vision saw five dots (two red and three
green), while children with suppression of the right eye
saw only two red dots and children with left eye sup-
pression saw only three green dots. Each child was
instructed to count the number of dots and to iden-
tify the color of each dot. If a child was unable to count,
he/she was asked to point to each dot. Testing was
performed in dim light at two distances, 41.6 cm and
1 m. At each distance, children were tested first with
both eyes open, then with each eye covered in turn to
test the accuracy of responses.

Protocol
At least one day prior to their restorative dental pro-

cedure, each child was evaluated at the University of
Washington Pediatric Dentistry Clinic. The evaluation
included visual examination, radiographic evaluation
when indicated, rubber cup prophylaxis, and fluoride
treatment. At this time, the children were weighed and
each child was pretested on the side effects measures
by a research fellow who had been trained to perform
the vision tests by a pediatric optometrist.

Restorative treatment and postsedation side-effects
testing took place in the University of Washington
Dental Fears Research Clinic. Fig 1. presents a timeline
of events occurring on the day of restorative treatment.
IDS randomly assigned children to one of three

Fig 1. A time-line of events occurring on the day of restorative dental treatment is shown.
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triazolam dosages (0.005, 0.015, or 0.030 mg/kg) us-
ing the RAND function in Excel® (Microsoft,
Redmond, WA). Drug dosages were selected based on
suggested triazolam dosages for pediatric patients, and
on extrapolations from suggested dosages of midazolam
for pediatric patients using triazolam/midazolam
equivalence data.3, 4, 24, 33, 34 Children, parents, and in-
vestigators were blinded to the dosage assignment. The
children refrained from food and fluids for at least 4 h
prior to triazolam administration.

The first vision-testing battery was conducted 30
min following triazolam administration (prior to the
dental procedure). The vision-testing battery took ap-
proximately 15 min to complete. The memory
stimulus for amnesia testing was presented following
the first vision-testing battery. A second-vision testing
battery was conducted 2 h following triazolam admin-
istration (after the dental procedure described below
was completed). Tests for amnesia and ataxia (1–2 min
each) were completed between the two vision-testing
batteries. Pretesting and postsedation side-effects test-
ing were done by the same researcher.

The restorative dental procedure lasted 15–55 min.
All treatment procedures were performed by a single
operator, who was a second year pediatric dental
resident. Neither nitrous oxide nor any restraining
device were used. A minimum of one quadrant, which
had the highest restorative needs, was operated. Needed

extractions were also done.
Introduction of instruments
such as the anesthetic sy-
ringe, rubber dam, and hand
piece were standardized us-
ing the “tell-show-do”
technique. All the children
received intraoral injections
of 2% lidocaine (30–72 mg)
with epinephrine (15–36
µg) beginning 45 min after
triazolam administration.
No other drugs were admin-
istered during the dental
procedures. At least one
procedure in one quadrant
was successfully performed
on all children.

Analysis
Each side-effect measure

was analyzed separately.
Ataxia, amnesia, and the
Worth Four-Dot test were
analyzed using Cochran-
Armitage trend tests, with
dose as the independent fac-
tor and number of subjects
testing positive (for ataxia,

amnesia or diplopia) as the dependent factor. If a child
failed a test at pretest, his/her postsedation data for that
test were not considered in the analyses. Tests for vi-
sual acuity and stereopsis were analyzed by ANOVA,
with dose (0.005, 0.015, or 0.030 mg/kg) as a between-
subject factor and test time (pretest, 30 min, or 120
min after triazolam administration) as a within-subject
factor. When ANOVA revealed a main effect of test
time, preplanned contrasts were used to assess differ-
ences between pretest scores and post-triazolam scores
for each of the triazolam doses. The criterion for sta-
tistical significance for all tests was P < 0.05. ANOVAs
and contrasts were performed using Statistica (version
4.5) software (StatSoft, Tulsa, OK). Cochran-Armitage
trend tests were performed using Splus statistical soft-
ware (Statsci, Seattle, WA).

Results
Ataxia. All children had normal gait at pretest. Fol-

lowing triazolam administration, there was a significant
increase in the proportion of children who experienced
gait ataxia with increasing triazolam dosage (x2=8.68,
P<0.005). Four of 10, eight of 10 , and 10 of 10 chil-
dren experienced ataxia in the 0.005, 0.015, and 0.030
mg/kg groups, respectively.

Amnesia. Three children, one in each drug dosage
group, failed the amnesia test at pretest. Their
post-triazolam data were therefore not included in

Fig 2. Results of the Circles portion of the stereoscopic depth perception test are depicted.  Solid bars
represent children assigned to the 0.005 mg/kg triazolam group (n=10).  Shaded bars represent children
assigned to the 0.015 mg/kg triazolam group (n=10).  Stippled bars represent children assigned to the
0.030 mg/kg triazolam group (n=9).  Values shown are means ± standard error of the mean.  *Indicates
a significant change (p < 0.05) from pretest stereoscopic depth perception.
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the analysis. For the remaining children, there was a
significant increase in the proportion of children
who experienced anterograde amnesia with
increasing triazolam dosage (x2=3.95, P<0.05). One of
nine, three of nine, and five of nine children experi-
enced amnesia in the 0.005, 0.015, and 0.030 mg/kg
groups, respectively.

Visual acuity. Visual acuity was moderately decreased
in children given 0.030 mg/kg triazolam 30 and 120
min following triazolam administration (6.0±0.0 to
4.3±0.6, F[1, 27]=18.8, P<0.001; from 6.0±0.0 to
5.6±0.2, F[1, 27]=6.97, P<0.02, respectively). No
changes in visual acuity were observed with the 0.005
or 0.015 mg/kg doses.

Stereoscopic depth perception. Two children, both in
the 0.030-mg/kg dosing group (one at 30 min and one
at 120 min), could not be tested on the circles portion
of the Vectogram because they were uncooperative.
Results for the remaining children on the circles test
indicate that 0.030 mg/kg triazolam impaired
binocular depth perception (Fig 2). This
impairment was observed both 30 and 120 min
following triazolam administration (F[1, 24]=12.4,
P<0.002, F[1, 24]=7.13, P<0.02). No impairment in
depth perception was observed with the 0.005 or 0.015
mg/kg triazolam doses.

Worth Four-Dot. One child in the 0.015 mg/kg
group could not perform the Worth Four-Dot test at
pretest. This child’s data are therefore not included in
the analyses. Three additional children (one in the
0.015 mg/kg and two in the 0.030 mg/kg dosing
group) could not be tested 30 min after triazolam ad-
ministration because they were uncooperative. Two of
these children (one in the 0.015 and one in the 0.030-
mg/kg group) remained uncooperative for testing 120
min following triazolam administration. These data are
not included in the analyses. Four additional children
(two in the 0.005-mg/kg group, one in the 0.015-mg/
kg group, and one in the 0.030-mg/kg group) pro-
duced uninterpretable responses on the distance test 30
and/or 120 min following triazolam administration.
These responses were also treated as missing data.

Results from the remaining children indicate that
the incidence of diplopia increased with increasing
doses of triazolam. This effect was evident on the near
Worth Four-Dot test at both 30 and 120 min, and on
the distance Worth Four-Dot test at 120 min (x2=4.10,
P<0.05, x2=6.37, P<0.02, x2=6.51, P<0.02, respec-
tively, Fig 3). In addition, the 30-min Worth Four-
Dot distance test revealed a dose-dependent increase
in suppression of information from the left eye (report-
ing two dots, c2=6.11, P<0.02).

Stability of triazolam in Kool-Aid suspension. The
mean (± standard error) amount of triazolam detected
in the concentrated suspensions was 0.62 (± 0.14)
mg/mL, indicating that the suspension was stable over
the week.

Discussion
Triazolam produced dose-dependent ataxia, amne-

sia, and diplopia in children. The 0.030-mg/kg
triazolam dosage also impaired visual acuity and ste-
reoscopic depth perception. Some children appeared
to find these side effects upsetting, and it is possible
that their occurrence may detract from the efficacy of
the drug as an anxiolytic agent. For example, two
case reports in the literature describe “psychotic” symp-
toms, including frightened affect, of children treated
for less than one week with benzodiazepines.35 In both
cases, the psychotic symptoms included “visual
hallucinations.” It is reported that one child had
previously experienced such visual hallucinations
“secondary to taking an unknown medication for
minor dental surgery."35

Too few children were tested in this study to draw
definitive conclusions regarding the efficacy of each
triazolam dosage as a sedative agent. However, in an
analogous study, Kaufman and colleagues36 reported
that adult oral-surgery patients receiving 0.50 mg
triazolam (0.007 mg/kg, assuming an adult weight of
70 kg) with 50% nitrous oxide experienced a greater
incidence of amnesia, a greater impairment in ambu-
latory function, and were also less cooperative than a
group of patients receiving 0.25 mg (0.004 mg/kg, as-
suming a 70 kg weight) triazolam with 50% nitrous
oxide. These investigators note that while drug efficacy
measures (anxiety relief, analgesia, patient evaluation
of success, etc.) were not dose related, both delayed
postoperative recovery and decreased alertness were

Fig 3. Results of Worth Four-Dot testing.
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dose related. Similarly, Silver and colleagues6 report a
nonsignificant trend for 0.3 mg/kg oral midazolam to
be more effective than 0.5 mg/kg oral midazolam for
sedating physically and neurologically compromised
pediatric dental patients. If side effects do detract from
triazolam’s efficacy, time spent with children before-
hand explaining the normal side effects of triazolam
might enhance cooperative behavior in children.

A limitation to this study is that we did not include
a placebo to control for behavioral difficulties result-
ing from the dental procedure itself. We had two main
reasons for not including a placebo group: 1) the chil-
dren were referred because they had prior difficulty
receiving dental care and parents would have been re-
luctant to have their children participate if there was a
possibility of receiving placebo and 2) this work was
conducted as part of a graduate student master’s the-
sis, therefore time constraints prevented the operator
from completing more than 30 cases, and adding an-
other operator would have increased variability in the
results. Because we did not have a placebo control, we
pretested the side-effects measures in all children when
they were seen for prophylactic treatment and radio-
graphs on a day prior to the drug trial. Thus the
side-effects measures contained a within-subjects con-
trol, which allowed us to determine the rate of test
failure in the absence of triazolam.

The dose-dependent relationship of the amnestic
effects of oral triazolam has been demonstrated in
adults.36, 37 Benzodiazepines are known to affect pro-
cessing and encoding of information without affecting
retrieval of previously learned information.38 Amnesia
is sometimes listed as a benefit, rather than a side-ef-
fect of benzodiazepines.5, 29 It is not unusual for
clinicians to use high dosages of benzodiazepines in an
attempt to produce amnesia in patients.39 Although the
benefit of amnesia can be debated,40, 41 the results pre-
sented here indicate that clinicians should not rely on
the amnestic effects of benzodiazepine medication. The
proportion of children who experienced anterograde
amnesia was only 56% when the 0.030-mg/kg
triazolam dosage was administered.

Blurred vision and loss of visual fusion (resulting in
diplopia and loss of stereoscopic depth perception) are
known effects of benzodiazepine and other sedative
hypnotics.11, 12 These effects are due to the divergence
of the eyes (esophoria or exophoria) after drug admin-
istration, and result from a change in muscle tone in
the extraocular muscles.12 These effects have been noted
in several studies using high doses of benzodiazepines
in adult subjects. For example, in a study of the psy-
chomotor effects of alprazolam (0.25, 0.50, and 1.0
mg) and lorazepam (2.0 mg) in adult subjects, 30% of
subjects given 1.0 mg alprazolam and 35% of subjects
given 2.0 mg lorazepam reported double vision.10 Stud-
ies with children do not regularly test for such effects.

Petti and colleagues42 report one case of diplopia in nine
disturbed children chronically treated with chlordiaz-
epoxide. Roelofse and colleagues43, 44 have reported
nystagmus in children given midazolam (0.35 or 0.45
mg/kg), but these incidents have been rare (one out of
30 and two out of 20, respectively). The findings pre-
sented in this manuscript likely reflect an underestimate
of the incidence of diplopia, as a number of children
in the higher dosages were uncooperative and could not
be tested following triazolam administration. Further-
more, the tests used in this study assessed very gross
deficits in binocular fusion. A skilled optometrist might
have been able to detect more subtle visual disturbances
at the lower triazolam dosages.

Children in the 0.030-mg/kg group, but not the
0.005- or 0.015-mg/kg group, had decreased visual
acuity when compared with pretest. However, it is not
clear that this result is independent of the other effects
produced by triazolam. Diplopia in particular may have
interfered with the children’s ability to recognize the
line drawings in the eye chart. Furthermore, the seda-
tive and ataxic effects of triazolam appeared to make it
difficult for the children to point properly. Blurred vi-
sion has been described as a side effect of some ben-
zodiazepines, however, and this may be a genuine finding.8

Uncooperative behavior following benzodiazepine
administration has been noted by other investigators.9

These behavioral effects have been termed
“disinhibitory effects.” These reactions occur predo-
minantly in younger patients and include extreme up-
set, anger, and aggressive behavior. It is not clear
whether these emotional reactions are due to a direct
action of benzodiazepines on emotional centers in
the brain, or whether uncooperative behavior results
from upset over other benzodiazepine effects such as
ataxia and visual disturbances.

In other work, we have found that when 0.025 mg/
kg triazolam is given to children in Kool-Aid suspen-
sion, plasma triazolam concentrations peak
approximately 70 min (range 45 to 128 min) follow-
ing drug administration.23 Only minimal clearance of
triazolam was observed 120, and even 240 min,
following drug administration. (Blood sampling was
not carried out beyond 240 min.) Based on these phar-
macokinetics, it is not surprising that visual
disturbances remained evident at 120 min. Parental
reports indicated that the children’s vision returned to
normal 3.5–12 h following triazolam administration.
Clinicians should be aware of the long duration of these
side effects when using this class of drugs to control
anxiety in children.

Conclusions
1. Triazolam produces ataxia, amnesia, and

diplopia in a dose-dependent manner in children.
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2. The 0.030-mg/kg triazolam dosage impairs
children’s visual acuity and stereoscopic
depth perception.
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