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Abstract: Background and Aims: Premedication in children is necessary to allay fear and anxiety before 

surgery and provide a smoother anaesthesia for the children. The search for a perfect premedicant has been on 

and continues. So we have done this study to find out a good premedication out of the ones widely used. Oral 

midazolam and Oral triclofos were compared as a premedicant in paediatric patients coming for daycare 

surgeries in our study.   Methods:  Double blinded randomised clinical trial was conducted.150 children of ASA 

class 1 were randomly allocated into 2 groups, one group received oral midazolam 0.5 mg/kg body weight and 

the other group received oral triclofos 75mg/kg body weight. Drug acceptance score, parent separation score 

and mask acceptance score were compared among the two groups. Sedation scores were recorded at various 

time intervals and after 45 minutes of drug administration in both the groups. Also the hemodynamic variables 

and adverse effects were recorded in both the groups. The collected data was analysed with SPSS 16.0 version. 

To find the significance difference between the bivariate samples in paired groups Wilcoxon signed rank test 

was used for skewed data and paired sample t-test for the normal data and for independent groups Mann-

Whitney U test for skewed data and unpaired sample t-test for the normal data was used. For the multivariate 

analysis in the repeated measures the Friedman test was used. The probability value 0.05 is considered as 

significant level. Results: Triclofos being more palatable, was better accepted by the children, produced 

excellent sedation than midazolam after 45 minutes. The parent separation score was comparable between the 

two groups. The mask acceptance score was good with triclofos than midazolam. The postoperative recovery 

score was better with triclofos. Conclusion: Oral triclofos is better than oral midazolam as a sedative 

premedicant in paediatric patients. 

Keywords:  Sedation, midazolam, triclofos, children, premedication. 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 28-02-2019                                                                          Date of acceptance:18-03-2019 

----------------------------------------------------------------------------------------------------------------------------- ---------- 
 

I. Introduction 
Surgery is always a stress to patients and causes anxiety and fear in the minds of patients. This is 

particularly significant in paediatric age group as they are separated from the parents causing fear that makes the 

child uncooperative and agitated.  Surgery in paediatric age group is a great stress to both the parents and the 

children. The feeling of fear, anxiety and insecurity is mainly due to the separation of the child from the parent 

and also the encounter of strangers with mask and caps. Moreover children are also apprehensive of the needle 

prick and a face mask that puts them in a state of doom. So to calm down the child and to obtain their 

cooperation during parent separation, a premedicant is necessary. Premedication to sedate the children is a major 

part of anaesthetizing paediatric patients. 

Various forms of premedicant drugs are available like oral formulations, nasal spray, sublingual 

preparations, intramuscular injections, rectal suppositories etc. Out of these, oral formulation is easier and 

simpler to administer in children. Children are more compliant with the oral formulations which are usually 

prepared as flavoured syrup making it acceptable by the children. Among the commonly used premedicant 

drugs, oral triclofos and oral midazolam are better sedatives and free of major adverse effects. These drugs leave 

the child sedated and withdrawn from surroundings which allows a calm child entering the theatre instead of a 

crying and agitated child. These drugs also have the advantage of short duration of action so that the child can 

be discharged on the same day. So these drugs are being used predominantly in day care surgeries. 

 Oral Triclofos has been used in the past as a sedative for various procedures like dental procedures, 

dressings, for the purpose of investigations like CT scan, MRI etc. With the upcome of Midazolam, the use of 

Triclofos has decreased to a great extent. Though Midazolam is short acting and has a rapid onset of action, the 

level of sedation produced is not as satisfying as with Triclofos.  So this study was conducted to study the 

sedative effects of both these drugs; also the adverse effects and the anxiolytic effects were compared.  
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II. Methods 
150 ASA I patients (calculated with G* power 3.13 with reference to parent study) in the 2-9 years age 

and both sex undergoing day care surgeries under   general  anesthesia were randomly allocated into 2 groups by 

lots method, 75 children  in midazolam group and 75 children in triclofos group. ASA PS1 cases were chosen so 

that there is no major side effect either by the drug or the co existing disease condition. The maximum weight 

allowed in the study was 20 kg to avoid giving large volume of drug as premedication thereby preventing 

aspiration. 

 Informed consent was obtained from the patient’s parent or guardian. General physical examination 

and history taking were done. The child was shifted to the premedication room and oral midazolam 0.5mg/kg ( 

iv drug containing 5mg/ml made into total volume of 0.5ml/kg mixed with flavoured paracetamol syrup) or oral 

triclofos 75mg/kg (each ml containing 100 mg made to a volume of 0.5 ml/kg was administered using a drug 

filler according to which group the child belongs to, by an assistant, who was not involved in the study. Drug 

compliance score was recorded in both the groups.  

 

Drug Compliance Score: 
         1   good Readily takes medicine 

         2   fair Accepts medicine with persuasion 

         3   poor Unwilling to take medicine or spits it out 

         4   Very poor Refuses medicine 

 

 The children were observed for any side effects and hemodynamic variations were recorded at 5 

minutes interval using multipara monitors. The level of sedation was assessed using the sedation score after 10, 

20, 30 and 45 minutes of drug administration. 

 

Ramsay Sedation Score 
   

Level 

                       

              Characteristics 

    1 Patient awake, anxious, agitated or restless 

    2 Patient awake, co-operative, oriented  and tranquil 

    3 Patient drowsy, with response to commands 

    4 Patient asleep, brisk response to glabellar tap or loud auditory stimulus 

    5 Patient asleep, sluggish response to stimulus 

    6 Patient has no response to firm nail bed pressure or other noxious stimuli 

 

The child was repeatedly assessed for the level of sedation and sent to operation theatre after 45 

minutes of drug administration. Parent separation scoring was documented at this point. After shifting to 

operating table, basic parameters like blood pressure, heart rate and oxygen saturation were recorded.  

Mask acceptance score was documented. Child was induced with sevoflurane 8% and O2/N2O mixture 

and atropine 0.02mgiv, in combination with fentanyl 1 to 2mcg/kg iv given. When the child was breathing 

smooth and regular, and when there was centrally fixed eye gaze, sevoflurane dial settings stepped down to 2%. 

Anesthesia was maintained with sevoflurane 2% and caudal block given using 0.25% of bupivacaine 1ml/kg.  

Anesthesia was maintained with sevoflurane, nitrous oxide and oxygen with Fio2 of 50%. Intra –operative heart 

rate, SPO2 and respiratory rate were recorded every 5 min for first 30 min and subsequently every 10 min 

intervals till the end of surgery. Bradycardia (HR < 60) persisting for > 2 min, is treated with Atropine 0.02 

mg/kg IV boluses. Volatiles discontinued at the end of procedure. Ondansetron 0.2 mg/kg IV is given if post 

operative nausea vomiting present. Sedation score, heart rate, SPO2 and respiratory rate were observed for next 

6 hours.       

The datas collected from the study were statistically analysed. The collected data was analysed with 

SPSS 16.0 version. To describe about the data descriptive statistics frequency analysis, percentage analysis were 

used for categorical variables and for continuous variables the mean and standard deviation were used. 

Triclofos was better in our study as a good sedative, with sedation               score significantly better 

(p=0.000) with triclofos than midazolam .The             drug acceptance was better with triclofos. The parent 

separation score was comparable between the two groups. The mask acceptance score was good with triclofos.  

 

III. Discussion 
Premedication is an essential part of anaesthesia in children. Midazolam is widely used in paediatric 

premedication. This study was done to compare the effectiveness of midazolam with the age old triclofos as 

sedative in paediatric premedication. A sample size of 142 was arrived accounting  for any dropout from the 

study due to practical difficulties like spitting out of the drug, etc 

ASA PS 1 cases were chosen so that there are no major side effects by the drug or the co existing 

diseases. The maximum weight allowed in the study was 20 kg to avoid large volume of premedicant drugs . 
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Luz Maria et al
19

, have accepted ASA 1 and 2 patients for their study on evaluating the efficacy of oral 

midazolam with acetaminophen for premedication. Wilson et al
16

, selected ASA 1 patients for their study on the 

effectiveness of oral midazolam for sedation in orthodontic procedures. 

The dose of drug was chosen as Midazolam 0.5 mg/kg based on the study, “Premedication of children 

with midazolam “ by Mc Millan et al
21

,which concluded that oral midazolam given at a dose of 0.5 mg/kg was 

effective at causing sedation without any side effects. Fazi et al
11

, in a study to compare oral midazolam and 

clonidine for sedation of paediatric tonsillectomy patients used midazolam as 0.5 mg/kg. Shabbir et al
33

, in their 

study for comparison of conscious sedation between oral midazolam and triclofos used midazolam 0.5 mg/kg 

orally. 

The dose of triclofos was 75 mg/kg based on the studies of Aruna Parameswari et al
2
 and Sujata 

Chaudhry et al
35

, where the doses of 75 mg/kg proved effective in both the studies. R.K.gupta et al
29

, in their 

study on oral premedication in children had used oral triclofos in the dose of 75 mg/kg. Bhatnagar et al
4
, in their 

study on comparison of oral midazolam, triclofos and zolpidem for sedation of paediatric dental patients used 

triclofos in the dose of 70mg/kg. 

The use of intravenous preparation of midazolam given orally mixed with a vehicle in our study to 

make it palatable and the fact that it is more reliable and effective than the commercially available formulation 

is supported by the study of Brosius KK et al
5
, where the study proved that the iv preparation mixed with a 

vehicle produced a more reliable sedation and higher plasma level of the drug compared to the equivalent dose 

of the commercially available preparation. The drugs were given 45 minutes prior to induction time to match the 

peak effect of both the drugs in common
2
. 

The age distribution was comparable in our study, with the mean age being 4 years in both the groups 

and insignificant difference was noted (p=0.442) between the two groups. The gender difference between the 

midazolam and triclofos group was not significant (p=0.547) and the weight in kilograms of the children in both 

the groups was on an average 13.7 kg without any significant difference (p=0.741). This is in favour that any 

difference between the two groups in demographic profiles would be purely by chance. 

The aim of our study was to compare the sedative effects of oral midazolam and oral ticlofos. Triclofos 

was better in our study as a good sedative, with the sedation score significantly better (p=0.000) with triclofos 

than midazolam which is in concordance with Aruna Parameswari et al
2 
study where they concluded triclofos as 

a better sedative anxiolytic than midazolam. 

The drug acceptance was better with triclofos shown by a statistically significant difference (p=0.032) 

in contrary to the study by Sujata Chaudhry et al
35

 in which greater percentage of children were compliant with 

midazolam than triclofos but with a statistically insignificant difference. Aruna Parameswari et al
2
, in the study 

for comparison of sedative effects of triclofos and midazolam had 80% of the patients  in midazolam group 

accepted the drug whereas 20% resisted the dug, but in triclofos group  75% accepted the drug and 25% resisted 

the drug but the difference between the two groups was not statistically significant. 

Sedation scores at 10 minutes and 20 minutes showed no significant difference between the two drugs. 

Whereas the sedation scores at 30 minutes of drug intake showed 40% of children in score5 in triclofos group, 

but the midazolam group had only 13% in score5, which means there is a statistically significant difference 

(p=0.004). 

The preoperative sedation score showed a highly significant difference (p=0.000) at 45 minutes of drug 

administration with the triclofos group having 34% of the children in score 6 against midazolam group which 

had only 12% of children in score 6. So it was evident from the preoperative sedation scores, that triclofos 

produces better sedation than midazolam which is similar to the results of the study of Aruna Parameswari et al
2
, 

where only 5% of patients in midazolam group after 30 minutes were asleep as compared to 65% after 90 

minutes in the triclofos group, showing a significant difference. Bhatnagar et al
4
, in comparing oral midazolam 

with triclofos and two other drugs, triclofos had better sedation score when compared to midazolam. 

Mohamed et al
23

, found that oral midazolam with ketamine provided high sedation levels after 30 

minutes of administration when compared to dexmedetomidine in their study. Wilson et al
16

 in studying the 

effectiveness of oral midazolam sedation for paediatric orthodontic procedures, found that the mean level of 

sedation to be greater for midazolam when compared to nitrous oxide. Singh et al
34

, found midazolam to be the 

best sedative among the three drugs (midazolam, triclofos, promethazine) for conscious sedation in paediatric 

dentistry. 

The parent separation score was comparable between the two groups in the present study  (p=0.3). 

Sujata Chaudhary et al
35

, in their study also showed comparable parent separation score with both midazolam 

and ticlofos. Luz Maria et al
19

, in their study on efficacy of oral midazolam combined with acetaminophen 

showed that 86% of children were quiet at parent separation. 

The mask acceptance score was good with triclofos as compared to midazolam (p=0.00) in our study. 

In contrary, Aruna Parameswari et al
2
, have depicted a better mask acceptance with midazolam in their study 

comparing 40 children with 20 in each group. Whereas Sujata Chaudhary et al
35

, had no difference in both the 
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groups when comparing 20 children in the midazolam group with 20 in the triclofos group for mask acceptance. 

Nicole Almanrader et al
25

, found no statistical difference between clonidine and midazolam for mask acceptance 

with 86% satisfactory mask induction in midazolam group and 83% in clonidine group. Mohamed et al
23

, study 

demonstrated better facemask acceptance at induction in the midazolam ketamine group when compared to 

dexmedetomidine group. 

The postoperative sedation scores at 2 hours postoperative showed significant difference between the 

triclofos and midazolam (p=0.015), with midazolam showing greater percentage of the children in higher 

sedation levels but the post operative sedation scores at 1, 3 ,4, 5 and 6 hours showed no significant difference 

between the two groups. Sujata Chaudhary et al
35

, found no significant difference in the post operative recovery 

characteristics in the midazolam and triclofos group in their study. There was no significant difference in the 

recovery profile between the butorphanol and midazolam group in the study by Singh et al
34

. No significant 

difference noted by Saarnivaara et al
18

 in the recovery scores between chloral hydrateand midazolam in children. 

The intraoperative variables in the two groups did not show a significant variation (p>0.05) from the 

pre operative values. The adverse effects occurred were minimal and were statistically insignificant (p=0.412). 

Laryngospasm occurred in 2 children in the midazolam group, treated with 100% 02; vomiting occurred in 1 

child in both the groups , Inj ondansetron given iv. One child in triclofos group had shivering. 

 

IV. Limitations 
Peak onset of action of both the drugs was not similar but the difference was only 10-15 minutes. As 

the study included only day care procedures, most of the children were males presenting with phimosis, hernia 

and hydrocele for surgery. The volume of drug in both the groups could not be kept constant as drug was 

administered on weight basis and the two drugs are available as different per millilitre doses. 
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