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ABSTRACT

Combination of oral tramadol and midazolam vs midazolam alone as a premedication in
children undergoing adenotonsillectomy

Vrigga M, Papagiannopoulou P, Ntritsou V, Isaakidis A, Chatziioakimidis Ch, Kostoglou Ch,
Zachariadou Ch.

The aim of this study was to compare the combination of oral tramadol and midazolam to oral mi-
dazolam alone, in children undergoing adenotonsillectomy, as an oral premedication, regarding also
sedation and postoperative pain relief. Sixty children selected for elective adenotonsillectomy were
enrolled in this randomized, controlled prospective study. Patients were randomly allocated into two
groups. Group M (n=30) received 0.5 mg.kg" oral midazolam and group MT (n=30) received 0.2
mg.kg'oral midazolam with 1 mgkg' oral tramadol as a premedication 30min preoperatively.
Standard general anesthesia technique was used. A 5 points-sedation score (1 asleep to 5 agitated)
on arrival to the operating room, a 3 points-acceptance score of separation from the parents and a 3
points-mask cooperation score at induction of anesthesia (1 easy to 3 markedly resistant) were used.
Aldrete score, extubation time and intraoperatively consumption of remifentanil were also recorded.
Pain intensity was assessed using a modification of the Hannallah pain score scale at 30min, 6h and
24h postoperatively. If pain score was higher than 3, additional analgesics were provided. Cumula-
tive analgesic consumption in 24hrs was also noted. A satisfactory level of sedation scores were re-

corded in both groups. Group MT offered significantly
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between groups. The mask acceptance was statistically significant easier in group MT, while chil-

dren in midazolam group (group M) were statistically significant resistant compared to children in

group MT. Pain and modified Aldrete scores were comparable between groups. The amount of re-

mifentanil consumed intraoperatively was statistically significant lower in group MT. Postoperative

analgesic consumption was lower in group MT compared to group M but with no statistical signifi-

cance. Adding oral tramadol to midazolam as a premedication in children provides good quality of

sedation and decreases perioperative analgesic requirements following adenotonsillectomy.

INTRODUCTION

The preoperative period is usually a stressful
time for children and their parents'. Uncoop-
erative children, whether due to anxiety, phsy-
chologic, developmental or mental disorders or
repeated anesthesia, should be adequately
treated in order to avoid postoperative behav-
ior problems™’. Various interventions are used
to allay the anxiety of a child during the pe-
rioperative period such as sedative premedica-
tions, parental presence during induction and
preoperative preparation programs*. Sedation
remains one of the widely used methods for
decreasing anxiety in young children. The oral
route remains the most acceptable method of
drug administration though various combina-
tions of drugs and routes of administration are

available®.

Adenotonsillectomy is a common pediatric
surgical procedure associated with significant
postoperative pain’. Inadequate pain manage-

ment after this procedure is a difficult task and
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could remain even over four days after surgery
and results in poor oral intake, dehydration,
long hospital stay, sleeping disorders, behav-
joral changes, nausea and vomiting®.

Various methods and medications are available
to relieve and control preoperative stress and
acute postoperative pain in children after ade-
notonsillectomy. Midazolam with its favorable
pharmacodynamics (i.e. rapid onset, relatively
short duration and lack of significant side ef-
fects)®’, and pharmacokinetics is among the
most popular pediatric premedicant in Europe
and U.S.A’. However good to excellent results
are seen in only 60-80% of cases’.

Suitable doses of the major analgesics are rou-
tine for in-patient children’s surgery. However,
fear of side effects such as nausea and vomit-
ing or respiratory depression prevents the wide

% Tra-

use of powerful opioids in children'
madol hydrochloride is a synthetic analogue of
codeine used for the treatment of moderate to
severe pain. It has a dual mechanism of action.

Tramadol and its active metabolite, O-
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desmethyl tramadol, bind to p opioid receptors
thus exerting their effect on GABAergic
transmission. They also inhibit reuptake of 5-
hydroxy tryptamine (serotonin) and noradrena-
line'". These latter effects are likely to be an
important element in analgesia and may also
account for triggering two significant adverse
events - seizures and serotonin syndrome'’.
These may develop during tramadol mono-
therapy either at routine or excessive doses,
but are particularly likely during tramadol ad-
ministration in epileptic patients'.

Tramadol has been licensed for use in children
over 1 year of age in many European coun-
tries, although others have limited its use to
children over 12 years of age'*. Pharmacoki-
netic data is available in young children fol-
lowing intravenous and caudal routes of ad-
ministration, but few kinetic studies have been
published using oral drop administration in
children'*.

Midazolam and tramadol can be used in differ-
ent dosage combinations with variable effects
and outcomes. A combination with lower dos-
es of them could provide adequate anxiolysis,
sedation and postoperative pain relief with
lesser fewer side effects'. Therefore, the au-
thors thought that a combination of midazolam
with tramadol may be useful to enhanced pre-
operative stress and postoperative pain relief
after adenotonsillectomy. Thus, the goal was

to study the combination of oral tramadol and
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midazolam to oral midazolam alone, in chil-
dren undergoing adenotonsillectomy, as an
oral premedication, regarding also sedation

and postoperative pain relief.
MATERIAL AND METHODS

Following institutional approval and written
informed parental consent, which abided with
the Declaration of Helsinki, 60 children, 3-12
years of age with ASA physical status I or II,
scheduled for elective adenotonsillectomy, as
in-patients, were recruited in this prospective
randomized double blinded study. All opera-
tions were performed by the same surgeon
who was blind to the study drug, using the
same surgical technique.

Exclusion criteria included children with ASA
physical status III or higher, neurological and
cardiovascular system disorders, history of
seizures or epilepsy, increased intracranial
pressure, upper respiratory tract infection and
documented allergies. Patients who developed
bleeding or hypersensitivity to tramadol and
those who refused to swallow or vomited the
premedication mixture also were excluded
from the study.

All children were randomly assigned in two
groups, using computer-generated random
numbers. Group M (n=30) received 0.5
mg.Kg" oral midazolam and group MT (n=30)
low dose combination of oral midazolam (0.2

mg.kg™) and tramadol drops (1 mg.kg™). Both
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medications were mixed in 5 ml apple juice by
a nurse not involved in the study and adminis-
trated to the patients 30 minutes prior to anes-
thesia induction.

On arrival at the operating room children were
evaluated with a scoring system for premedica-
tion assessment, which consisted of a 5 points-
sedation score (1 asleep to 5 agitated), a 3
points-acceptance score of separation from the
parents and a 3 points-mask cooperation score
at anesthesia induction (1 easy to 3 markedly
resistant)'® (Table 1).

Table 1.The scoring system for premedication

assessment in children

Five points-sedation score

Asleep, not readily arousable 1
Asleep, but arousable 2
Calm, but awake 3
Restless 4
Agitated 5
Score for separation acceptance from par-
ents

Easy 1
Slightly resistant 2
Markedly resistant 3
Mask acceptance score

Easy 1
Slightly resistant 2
Markedly resistant 3

Scores 2 and 3 in the sedation score were de-

fined as ‘effective’ and score 3 for separation
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from the parents and mask cooperation at anes-
thesia induction was defined as ‘poor’.

All study patients received a standard anes-
thetic protocol. Anesthesia was induced with
sevoflurane in 100% oxygen administrated via
mask and breathing circuit. Monitoring con-
sisted electrocardiogram, pulse oximetry, au-
tomated non-invasive blood pressure, end-tidal
carbon-dioxide, inhalation agent concentration
and an FiO; (fraction of inspired oxygen) ana-
lyser. After obtaining intravenous (i.v) access,
fentanyl (3 mcg /kg), lidocaine (1 mg/kg) and
rocuronium (0.6 mg/kg) were administrated,
followed by tracheal intubation using an ap-
propriate-sized endotracheal tube. Anesthesia
was maintained with sevoflurane in oxygen
40% titrated to clinical response. Intermitted
positive pressure ventilation was used. Intra-
operative analgesia was provided with re-
mifentanil i.v infusions of 0.05 to 1
mcg/kg/min, with bolus doses of 1 mcg/kg if
needed, in order to maintain heart rate and sys-
tolic blood pressure within 20% of the baseline
levels. Intraoperative consumption of remifen-
tanil was noted during the study. At the end of
surgery, residual neuromuscular blockade was
reversed with neostigmine (50 mcg/kg) and
atropine (20 mcg/kg). After adequate neuro-
muscular recovery and return of airway re-
flexes, the trachea was extubated.

The duration of surgical procedure and anes-

thesia and the time interval between discon-
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tinuation of anesthesia and arousal (spontane-
ous ventilation, extubation) were recorded.
Postanesthetic recovery was also assessed,
where as heart rate, blood pressure, respiratory
rate and pulse oximetry were noted, until the
child was fit for discharge using the modified
Aldrete criteria”'” (Table 2). A modified
Aldrete score nine 9 or more was required for
recovery of the patient to be confirmed.

Pain intensity was assessed using a modifica-
tion of the pain score scale originally described
by Hannallah et al., at 30 min, 6h and 24h
postoperatively, by a blind observer”'®. This
pain score scale allowed for a maximum score
of 10 and a minimum of 0. The modification
was to allow observation and scoring of pain
on swallowing water as opposed to pain on
movement (Table 3).

Additional analgesia was provided when pain
scores were higher than 3. Pain was treated
with rectally use of paracetamol (20 mg/kg)
and cumulative paracetamol consumption in
24 hours was used to compare postoperative
analgesic requirements in both study groups.
Side effects related to the administered drugs,
such as postoperative nausea, vomiting, apnea
or airway obstruction were also noted.

Data were expressed as the mean £ SD ana-
lyzed using tests of significance to identify the
variables significantly to differences in differ-
ent groups.

Table 2. Modified Aldrete scoring system"
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Activity: able to move, voluntarily or on
command
Four extremities 2
Two extremities 1
No extremities 0
Respiration
Able to breathe deeply and cough freely 2
Dyspnea, shallow or limited breathing 1
Apnoea 0
Circulation
Blood pressure within 20mmHg of preoperative .

level
Blood pressure  within  20-50mmHg  of
preoperative level

Blood pressure £50mmHg of preoperative level 0

Circulation

Blood pressure within 20mmHg of preoperative
level 2
Blood pressure  within  20-50mmHg  of
preoperative level :
Blood pressure +50mmHg of preoperative level 0
Consciousness

Fully awake 2
Arousable on calling 1
Unresponsive 0
Oxygen saturation

Saturation >92% 2
Needs oxygen to maintain saturation >90% 1
Saturation <90% with oxygen 0

"Nine or more points are required for recovery
to be confirmed

Table 3. Pain scoring system.

Crying

Non 0
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Consolable 1
Inconsolable 2
Movement

Non 0
Restless 1
Thrashing 2
Agitation

Sleep or calm 0
Mild 1
Hysterical 2
Swallowing secretions

Normal 0
Uncomfortable 1
Unable 2

Hemodynamic parameters remained within
20% of the baseline values throughout the
study and no statistical significant differences
between groups were recorded. Children in
group MT exhibited a significantly lower time
interval between discontinuation of anesthesia,
spontaneous ventilation and extubation com-
pared to the corresponding-in group M (Table
4).

Table 4. Perioperative data.

Complaints of pain

Asleep or non 0
Cannot localize 1
Localizes 2

Student t-test and Chi square test were used.
Statistical significance was assumed, at level
of p<0.05. Analysis was performed with the
Statistical Package for the Social Sciences

(SPSS, Inc., Chicago IL).
RESULTS

There was no statistically significant differ-
ence, between groups, regarding demographic
data, duration of surgery and duration of anes-
thesia procedure (Table 4). All children ac-
cepted the premedication mixture well and no
incidence of vomiting or refusal to swallow
was noted. A total of 60 children (n=30 in each

group) were included in this study.
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Group M Group MT

(n=30) (n=30) P
Age (years) 5.73+£2.34 5.53+2.01 NS
Weight (Kg) | 23.5+9.24 24.6349.98 NS
Gender (f/m) | 14/16 12/18 NS
ASA (I/11) 29/1 28/2 NS
Duration of
anesthesia 64.1£19.26  62.43+£18.98 NS
(min)
Duration of
T () 41.57£17.97 46571648 NS
Time to
extubation 22.53+8.39 17.249.53 p<0.05
(min)
Remifentanil
consumption | 134.3+109.2 112.1+67.8  p<0.05
(mcg)
Modified
Aldrete score 9.03+0.6 9.2+0.58 NS

*Values are presented as mean+SD, NS: Non

significant

On arrival to the operation room one patient
(3.33%) in group M was asleep but not
arousable, while none of the patients in group

MT were in such state, with no statistical sig-
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nificance between groups. Specifically in
group M 86.6% of children presented effective
sedation (sedation score 2 or 3), and 96.6% of
patients in group MT. In group M, patients
with sedation score 2 (sleep, but arousable)
were statistical significantly fewer compared
with the corresponding-in group MT (p<0.05)
(Table 5).

There were no statistical significant differ-
ences between groups concerning parental
separation. Three patients in group M showed
poor separation score (separation score 3)
compared with one patient in group MT (Table
5).

Regarding mask cooperation scores, 16
(53.3%) patients in group M showed statistical
significantly less easy mask acceptance com-
pared to 26 (86.6%) patients in group MT
(p<0.05). “Slightly resistant” to mask were
statistical significant more patients in group M
(33.3%) than in group MT (6.66%) (p<0.05).
Only two patients in group MT presented
“poor mask cooperation” compared to four
patients in group M, with no statistical signifi-
cance (Table 5).

The amount of remifentanil administered in-
traoperatively was statistical significant lower
in group MT compared to group M (p<0.05)
(Table 4).

Table 5. Sedation score, parental separation

score and mask cooperation score.
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Group M Group MT
No pts (%) No pts (%)

Sedation score
1 1(333%)  0(0%) NS
2 3 (10%) 9 (30%) p<0.05
3 23 (76.6%) 20 (66.6%) NS
4&5 3 (10%) 1(3.33%) NS
Parental
separation
score
1 24(80%) 26(86.6%) NS
2 3 (10%) 3 (10%) NS
3 3 (10%) 1(333%) NS
Mask
cooperation
score
1 16 (53.3%) 26 (86.6%) p<0.05
2 10 33.3%) 2(6.66%)  p<0.05
3 4(133%)  2(6.66%) NS

Data are presented as n (%)

Recovery from anesthesia was assessed using
a modified Aldrete score, which was compara-
ble between groups (Table 4).

Concerning pain intensity, at the end of ade-
notonsillectomy (30min), 6h and 24h follow-
ing surgery; groups M and MT did not differ
statistically significant. Even though patients,
who received midazolam (Group M) reported
higher pain scores at all times intervals (Figure
1).

Figure 1. Pain scale, during the first 24 h after
adenotonsillectomy in the two groups. M
group premedicated with midazolam and MT
group premedicated with midazolam plus tra-

madol.
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Midazolam group (Group M) received higher
doses of rectal paracetamol compared to mida-
zolam plus tramadol group (Group MT), but
with no level of significance (Figure 2).

In addition, there were no episodes of apnea or
airway obstruction noted, after premedication
or in the postoperative period, in both study
groups. Only one child in group MT experi-
enced vomiting, but it was self limited and did
not require any pharmacological intervention.
Figure 2.Consumption of analgesics (supp.
Paracetamol) during the first 24 h after opera-
tion in the two groups. M group premedicated
with midazolam and MT group premedicated

with midazolam plus tramadol.
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used in children undergoing adenotonsillec-
tomy, as an oral premedication, are satisfactory
in terms of acceptable sedation, acceptability
to the patient and concerning the incidence of
postoperative complications. The results, also,
showed that the combination of oral mida-
zolam-tramadol provides good quality of seda-
tion and decreases perioperative analgesic re-
quirements. To our knowledge, studies that use
the combination of midazolam-tramadol for
oral premedication in children undergoing
adenotonsillectomy have not been widely re-
ported in the literature.

The oral route of administration is the most
popular choice in pediatric anesthesia for seda-
tion, anxiolysis and anesthesia induction’. Var-
ious studies have indicated that oral mida-
zolam fulfill many characteristics of the ideal
pemedicant”. Cox et al. reviewed 30 scientific

papers regarding the use of oral midazolam for
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premedication and concluded that it is effec-
tive in reducing both separation and induction
anxiety in children, with minimal effect on re-
covery times”. In the current study, 86.6% of
children in group M presented effective seda-
tion (sedation score 2 or 3).

Tramadol is an effective opioid analgesic that
binds with low affinity to m-opioid receptors®’.
The drug is most commonly used as an analge-
sic and less commonly as sedative agent. After
oral administration in adults, tramadol cap-
sules demonstrate a bioavailability of 68% due
to an 18 to 30% first-pass metabolism, follow-
ing absorption from the upper small intestine.
The peak plasma level in adults is reached
within 2h, with analgesia commencing at be-
tween 20 to 40 minutes®'. In a pediatric oral
tramadol drops study, absorption was unex-
pectedly rapid. The highest measured serum
concentration was the first one at 30 minutes,
suggesting that the peak level may have al-
ready taken place. If the pattern of the serum
concentration of tramadol following oral ad-
ministration closely follows the one after in-
travenous administration, it would be expected
that it’s metabolite peak serum concentration
would also be similar',

There is no single drug available that meet all
the requirements of an ideal drug. Drug com-
binations are therefore a useful alternative for
premedication of pediatric surgical population.

To overcome the drawbacks and disadvantages
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when midazolam or tramadol is used alone,
combination of both drugs in different doses
have been used in order to improve sedation,
success rate in premedication, but the results
had shown marked variations*"**. Koirala et
al. administered tramadol (2 mg/kg) as a seda-
tive in combination with midazolam and zol-
pidem separately®'. They showed that tramadol
was less effective compared to midazolam
considering analgesia and sedation in anxious
and uncooperative child patients. Bhatnagar et
al. used tramadol (2 mg/kg) as a sedative
agent™. Their results were significantly differ-
ent from previous studies. Earlier studies and
literature state tramadol as an analgesic with
lesser sedative potential”’. In their study
tramadol produced level of sedation as equiva-
lent to midazolam. The ease of treatment was
also as good as midazolam. In the present
study, significantly more patients in group mi-
dazolam-tramadol (MT) presented sedation
score 2 (sleep, but arousable) compared to pa-
tients in group of midazolam (M). Only one
patient in group MT showed poor separation
score compared to three patients in group M,
while only two patients in group MT presented
poor mask cooperation compared to four pa-
tients in group M.

In the study of Roelofse et al. children, aged 4-
7 years, undergoing dental extractions received
either tramadol drops at 1.5 mg/Kg or pla-

cebo™. Both groups received oral midazolam


http://www.jisppd.com/article.asp?issn=0970-4388;year=2012;volume=30;issue=2;spage=109;epage=114;aulast=Bhatnagar#ref1
http://www.ncbi.nlm.nih.gov/pubmed?term=Bhatnagar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22918094
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0.5 mg/Kg, 30 minutes prior to surgery. Post-
operative rescue analgesia was administrated
to 19.4% of tramadol group compared with
82.8% of the placebo group. This approach
showed the value of using effective analgesic
drugs, before sedation in order to minimize
postoperative pain. The results of this study
confirmed the Roelofse et al. study, as the con-
sumption of rescue analgesics was lower in
patients of midazolam-tramadol group com-
pared to midazolam group™. Pharmacokinetic
studies showed that postoperative analgesia
lasts up to 9 hours following oral tramadol'.
In another study, children received tramadol
drops 3 mg/kg with oral midazolam at 0.5
mg/kg; control group received only oral mida-
zolam 0.5 mg/kg**. The results of the earlier
studies demonstrated the analgesic effects of
tramadol, it’s lack of respiratory depression in
pediatric patients and normal recovery times,
when used in combination with a sedative.
Therefore the combination of oral tramadol (1-
3 mg/kg) with midazolam is useful for seda-
tion and postoperative pain control for pediat-
ric surgical patients. In the present study, the
analgesic efficacy of tramadol led patients of
group MT to experience less pain and consume
significantly lower amount of remifentanil in-
traoperatively compared to group M. Also, it is
known that in order to achieve a minimal inci-
dence of adverse effects with oral administra-

tion of tramadol, treatment should be com-
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menced at the lowest dose®. Therefore in this
study the dosage of 1 mgkg" oral tramadol
was selected. Emesis during recovery occurred
only in one child in group MT.

Negus et al.*® reported that the combination of
oral midazolam and intravenous morphine, as
premedication, can cause upper respiratory
airway obstruction in children. Vickers et al.
reported that tramadol has no clinically rele-
vance to respiratory depression’’. It is worth
noting that no significant incidence of respira-
tory depression following combined use of
midazolam and tramadol were observed.

A quite, pain-free recovery from anesthesia
with rapid return of reflexes with no retching
or vomiting is desirable following adenotonsil-
lectomy®®. In this study, both groups did not
delay significantly the recovery of spontaneous
respiration at the end of anesthesia.

The major limitation of this study was related
to the small sample size. However, this study
may provide the basis for future trials in chil-
dren.

In conclusion, within the limits of the present
study it can be stated that midazolam (0.5
mg/kg) is effective premedication drug in pro-
ducing sedation for the pediatric surgical pa-
tients, following adenotonsillectomy. Adding
tramadol (1mg/kg) has produced a sedation
level equivalent to midazolam and also pro-

vided better perioperative pain control.
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