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Abstract 

Introduction: The increasing use of diagnostic imaging in pediatric medicine has resulted in growing need for 
procedural sedation and analgesia (PSA) to minimize motion artifacts during procedures. The drug of choice in 
pediatric PSA was not introduced until now. The aim of the present study was comparison of oral chloral hydrate 
(OCH) and rectal sodium thiopental (RST) in pediatric PSA.  
Methods: In the present randomized clinical trial, 2-6 years old pediatrics who referred for performing brain 

computed tomography scan was enrolled and were randomly divided in to two groups. OCH (50mg/kg) and RST 

(25mg/kg) were prescribed and a trained nurse recorded the time from drug prescription to receiving the con-

scious sedation (onset of action), the total period which the patient has the Ramsay score≥4 (duration of action), 

and adverse effect of agents. Mann-Whitney U test and chi-squared test, and Non-parametric analysis of covari-

ance (ANCOVA) were used for comparisons. Results: One hundred and forty children were entered to two groups 

of OCH and RST, randomly. The patients of two groups had similar age, sex, weight, and baseline vital signs except 

for diastolic blood pressure (p<0.001). The onset of action in OCH and RST groups were 24.5±6.1and 28.7±5.2 

minutes, respectively (p<0.001). Duration of action in OCH and RST groups were 12.9±2.8 minutes and 13.7±2.6 

minutes, respectively (p=0.085). Non-parametric ANCOVA revealed that only diastolic blood pressure was affect-

ed by drug prescription (p=0.001). In 11(15.7%) patients in RST group, diarrhea was observed during 24 hours 

(p=0.001). Oxygen desaturation was observed only in two patients, both in OCH group. Conclusion: Each of the 

sedative has advantages and disadvantages that should be considered when selecting one for inducing short-term 

sedation. It seems that rectal sodium thiopental and oral chloral hydrate are equally effective in pediatric PSA and 

based on patient’s condition we can administrate one of these agents. 
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Introduction:1 
he increasing use of diagnostic imaging in pediat-
ric medicine has resulted in growing need for 
procedural sedation and analgesia (PSA) to min-

imize motion artifacts during procedures. The drug of 
choice in pediatric PSA was not introduced until now. 
The prescription of most sedative drugs like pentobar-
bital requires intravenous (IV) route of administration, 
undesirable for the child and parents (1). Oral chloral 
hydrate (OCH) is one of the sedative agents, which it is 
independency from venipuncture turns it to be a con-
siderable alternative for pediatric PSA (2-6). This drug 
are widely used in pediatric sedation. OCH is used for 
sedation of children under 6 years old. It is a non-
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opiate, non-benzodiazepines, and oral hypnotic drug. 
Most studies showed that it can be considered as a safe 
and more effective drug for short-term sedation (7-10) 
with successful rates of 85%–98% (2, 11). But, it has 
unpleasant taste and some studies showed that it could 
be carcinogen (12). Another alternative drug is rectal 
sodium thiopental (RST). For the first time in 1979, rec-
tal route of administration was used for PSA during 
computed tomography (CT) scan and favorable results 
achieved. Several studies revealed that rectal sodium 
thiopental (RST) has an effective role in children's seda-
tion. This drug well absorbed from distal rectum and its 
effect appears within 5-10 minutes (1, 13-16). Akhlagh-
pour and his colleagues showed 98% successful rate of 
RST in pediatric PSA (17). If the children don’t suffer 
from porphyria, diarrhea, breathing problems, active 
infection, severe cardiovascular disease, and asthma the 
drug with dose of 25mg/kg is prescribed rectally 
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through Nelaton catheter (18).There are a few study 
regarding the comparison of advantages and disad-
vantages of above mentioned drugs in pediatric PSA. 
The aim of the present study was comparison of OCH 
and RST in pediatric PSA. 
Methods: 
Study design and setting: 
The present randomized clinical trial was prepared 
based on Helsinki declaration and approved by ethics 
committee of Isfahan University of Medical Sciences. In 
addition, the study was registered in Iranian registry of 
clinical trial. After explanation of sedation protocol, the 
consent form was obtained from the parents. 
Participants 
In this project, study population were 2-6 years old pe-
diatrics who referred for performing brain computed 
tomography scan to Alzahra and Kashani Esfehani Hos-
pitals, Esfehan, Iran, during 2012. They were randomly 
divided in to two groups of OCH and RST, based on 
block randomization method. The children with follow-
ing criteria were excluded from the study: intracranial 
hypertension, seizure, airway problems like hypertro-
phie adenoid, ileus or suspected of having intestinal 
obstruction, liver and kidney disease, sensitivity to bar-
biturates, porphyria, diarrhea, active infection, cardio-
vascular disease, asthma, and drug sensitivity. 
Intervention  
At first, patient’s information was collected and record-
ed to the computerized database by a radiology nursing 
staff. The database contains information about demo-
graphic, clinical and sedation data such as total time of 
sedation, onset of action, duration of action, and com-
plications. They were randomly divided in to two 
groups of OCH and RST using randomized permuted 
block design. In OCH group, 50mg/kg of chloral hydrate 
was drawn in a syringe and administered orally. The 
consumption box of chloral hydrate was purchased 
from Merck KGaA Company, Germany. Following drug 
prescription the sedation score of the patient was eval-
uated and if it was equal to Ramsay score of four, the 
child underwent CT scan along with an equipped resus-
citation team and continuous pulse oximetry. After 15 
minutes if the level of sedation decreased to score<4, 
another 50mg/kg dose of the drug was prescribed. In 
the case of decreased oxygen saturation, 100% oxygen 
delivered using nasal cannula or oxygen mask. In RST 
group, like the previous group, 25mg/kg of sodium thi-
opental, diluted to total volume of 10 milliliter with dis-
tilled water, was injected through Nelaton catheter, en-
tered five centimeter to the rectum. In this project, the 
dose of 25mg/kg was used, which is the least effective 
dose in most of studies (9, 17). If the patient achieved 
Ramsey score of four, underwent CT scan with similar 
condition of previous group. If there was, no sedation 
observed after 15 minutes, 15mg/kg of thiopental sodi-

um like the first time was delivered rectally. The con-
sumed vial was provided from Rote media company, 
Germany. In both groups, all of the patients underwent 
continuous pulse oximetry and close monitoring by an 
emergency medicine resident during and after the time 
of procedure until full awakening. 
Outcome: 
Outcome parameters recorded by the nursing included 
the time from drug prescription to receiving the con-
scious sedation (onset of action), and the total period 
which the patient has the Ramsay score≥4 (duration of 
action). The adverse recorded events included failed 
sedation, oxygen desaturation (≥ 4% decrease in oxy-
gen saturation), increasing the frequency of defecation 
during the first 24 hours of drug administration, based 
on parent's report (diarrhea), and delayed events such 
as vomiting, hyperactivity, irritability, or other symp-
toms that caused parental concerns. After full awaking 
and before discharging the children, warning signs of 
possible side effects was trained to the parents and con-
tacted them after 24 hours to find and register the side 
effects concluded breathing problems, diarrhea, and 
increasing the child activity.   
Definitions: 
Conscious sedation: In terms of Ramsay sedation scale 
(19) is the condition that the patient is asleep and re-
sponse to stimulations slowly (score four).  
Hypotension in 1-10 years old children: systolic blood 
pressure <70 mmHg + (2×age in years) 
Statistical analysis  
Statistical analysis was performed using a statistical 
software package (SPSS version 20; Chicago, IL). Mann-
Whitney U test and chi-squared test were performed for 
quantitative and qualitative variables, respectively. In 
addition, non-parametric analysis of covariance was 
used for comparison of post procedure’s vital signs in-
cluding respiratory rate (RR); oxygen saturation 
(O2sat); systolic blood pressure (SBP); and diastolic 
blood pressure (DBP) between OCH and RST groups.  P 
<0.05 was taken to indicate statistical significance. 
Results: 
One hundred and forty children were entered to two 
groups of OCH and RST, randomly. The patients of two 
groups had similar age, sex, weight, and baseline vital 
signs except for diastolic blood pressure (p<0.001) 
(Table1). In OCH and RST groups, 58 (82.9%) and 61 
(51.26) patients reached Ramsay score of four, respec-
tively (p=0.49). Rescue doses are administered for 
12(17.1%) patients in OCH group and 9 (12.9%) in RST 
group. Finally, all these patients reached to Ramsay 
score of four. The onset of action in OCH and RST 
groups were 24.5±6.1and 28.7±5.2 minutes, respective-
ly (p<0.001). Duration of action in OCH and RST groups 
were 12.9±2.8 minutes and 13.7±2.6 minutes, respec-
tively (p=0.085) (Figure 1). Table 2 shows the compari-
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son of vital signs after the sedation in two groups. Non-
parametric ANCOVA revealed that only diastolic blood 
pressure was affected by drug prescription (p=0.001). 
Mean diastolic blood pressure after administration of 
OCH and RST was 60.4±6.95 and 53.9±6.9, respectively. 
In 11(15.7%) patients in RST group, diarrhea was ob-
served during 24 hours (p=0.001). Oxygen desaturation 
was observed only in two patients, both in OCH group. 
Any other side effects were not seen during and after 24 
hours of the sedation in two groups. 
Discussion: 
The increasing use of computed tomography, magnetic 
resonance imaging (MRI), and interventional radiology 
has resulted in a growing number of infants who re-
quire sedation while undergoing imaging procedures. 
In this study the clinical safety, effectiveness, and po-
tential side effects of OCH and RST in pediatric PSA 
were compared. This project found no significant differ-
ence between the safeties of the two agents. Adverse 
events occurred infrequently in both groups. Most of 
patients were sedated with the first dose of sedative 
agents and only 21 patients included 17.1% in OCH and 
12.9% in RST groups needed rescue dose. In the pre-
sent trial onset of action was significantly longer in RST 
compared with OCH group, 28.7±5.2 versus 24.5±6.1 
minutes, respectively. There was not seen any signifi-
cant difference regarding duration of action between 

two groups. No sedation failure has been seen among 
them. Most side effects related to diarrhea, were gener-
ally minimal and easily treated.  
Glasier et al. stated that RTS is a safe and effective agent 
for sedation of infants and children with a 96% success-
ful rate (1). Efficacy and safety of OCH and RST were 
compared in some studies. In a recent study Granados 
et al. demonstrated a 97% successful rate of RST in pe-
diatric PSA and declared diarrhea (12.6%) as the most 
prevalent side effect (20). The mean duration of action 
for RST was 8.04 minutes in Akhlaghpoor et al. study, 
which is five minutes less than our result (17). For dec-
ades, OCH has been widely used for short-term sedation 
of children (11, 21, 22). The acute toxicity of OCH is low 
in recommended single doses. However, acute overdos-
es may cause cardiorespiratory depression (23, 24). In 
the present study, we observed 2.9% of OCH treated 
patient suffered from desaturation, which is slightly 
higher than other studies. In a most recent study, Fin-
nemore et al. revealed that using OCH let to desatura-
tion in 0.7% of neonates undergo MRI (25). Litman et al. 
showed 2.2 % preterm and term infants afflicted desat-
uration following OCH administration (26). Overall, de-
saturation was the most side effect of OCH like the pre-
sent study. In co mparison between OCH and RST, be-
cause of serious side effect of OCH, it seems that RST is 
better than OCH. Although, 15.7% of RST cases suffered 

Table 1: Baseline characteristics of the study groups  

Characteristics Chloral hydrate Sodium thiopental P* 

Age (year) 3.8±1.6 3.5±1.5 0.31 

Gender (%)    

Male 45 (51.1) 43 (48.9) 0.73 

Female 25(48.1) 27(51.9)  

Weight (Kg) 14.54±4.33 15.80±4.44 0.11 

RR (per minute) 16.4±2.1 15.9±1.4 0.30 

(%) sat 2O 93.9±1.0 93.5±1.3 0.09 

PR (per minute) 96.6±5.4 98.3±4.9 0.14 

SBP (mmHg) 101.7±7.3 103.4±7.7 0.07 

DBP (mmHg) 61.7±6.7 56.5±7.0 <0.001 

*All p values derived from Mann-Whitney U test except gender (Chi-squared test). RR: respiratory rate; O2 sat: oxygen saturation; PR: pulse 
rate; SBP: systolic blood pressure; DBP: diastolic blood pressure 

 
Table 2: Vital signs before and after sedation in the study groups  

Parameters Chloral hydrate Sodium thiopental P* 

RR (per minute) 20.3±1.8 19.7±2.3 0.25 

(%) sat 2O 91.6±1.1 91.2±1.4 0.17 

PR (per minute) 109.8±6.95 108.4±7.5 0.12 
SBP (mmHg) 101.4±7.3 103.9±7.7 0.16 

DBP (mmHg) 60.4±6.95 53.9±6.9 0.001 
*All p values derived from Non-parametric ANCOVA adjusted for pre-treatment level of variable except pulse rate (Mann-Whitney U test). RR: 
respiratory rate; O2sat: oxygen saturation; PR: pulse rate; SBP: systolic blood pressure; DBP: diastolic blood pressure 
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from mild diarrhea and only 2.9 OCH treated patients 
experienced the oxygen desaturation, the OCH side ef-
fect may be hazardous. In addition, the mild rectal irri-
tation and diarrhea related apparently to rectal admin-
istration, generally acceptable for parents and physi-
cians. It was consistent with Rooks et al. study, implied 
the better safety and effectiveness of pentobarbital (is a 
short-acting barbiturate like RST) than OCH (27). How-
ever, RST has some limitation for instance; it should be 
avoided in patients with known or suspected rectal 
trauma or severe thrombocytopenia. Infants younger 
than three months were not sedated with rectal thio-
pental because they tend to expel the drug from the 
rectum. In total RST is more favorable than OCT in our 
study due to the ease of administration, rapid onset of 
action, safety, and better compliance. 
Limitations: 
The limitations of this study were its small sample size 
and short duration of follow up. Therefore, it is suggest-
ed that further studies be conducted with larger sample 
size, longer follow up periods and different dosages of 
OCT and RST. 
Conclusion: 
Each of the sedative has advantages and disadvantages 
that should be considered when selecting one for induc-
ing short-term sedation. It seems that rectal sodium 
thiopental and oral chloral hydrate are equally effective 
in pediatric PSA and based on patient’s condition we 
can administrate one of these agents. 
Acknowledgments: 

The authors appreciate the insightful cooperation of 
staffs of the Emergency Department of Alzahra and 
Kashani Esfehani Hospitals in isfahan, Iran.  
Conflict of interest: 
None 
Funding support: 
None 

Authors’ contributions: 
All authors passed four criteria for authorship contribu-

tion based on recommendations of the International 

Committee of Medical Journal Editors. 

References:  
1. Glasier CM, Stark JE, Brown R, James CA, Allison JW. Rectal 
thiopental sodium for sedation of pediatric patients 
undergoing MR and other imaging studies. Ame J Neuroradiol. 
1995;16(1):111-4. 
2. Napoli KL, Ingall CG, Martin GR. Safety and efficacy of 
chloral hydrate sedation in children undergoing echocardi-
ography. J Pediatr. 1996;129(2):287-91. 
3. Vade A, Sukhani R, Dolenga M, Habisohn-Schuck C. Chloral 
hydrate sedation of children undergoing CT and MR imaging: 
safety as judged by American Academy of Pediatrics 
guidelines. Am J Roentgenol. 1995;165(4):905-9. 
4. Ronchera-Oms CL, Casillas C, Marti-Bonmati L, et al. Oral 
chloral hydrate provides effective and safe sedation in paedia-
tric magnetic resonance imaging. J Clin Pharm Ther. 1994;19 
(4):239-43. 
5. Greenberg SB, Faerber EN, Aspinall CL, Adams RC. High-
dose chloral hydrate sedation for children undergoing MR 
imaging: safety and efficacy in relation to age. Am J Roentgen-
ol. 1993;161(3):639-41. 
6. Hubbard AM, Markowitz RI, Kimmel B, Kroger M, Bartko 
MB. Sedation for pediatric patients undergoing CT and MRI. J 
Comput Assist Tomogr. 1992;16(1):3-6. 
7. da Costa LR, da Costa PS, Lima AR. A randomized double-
blinded trial of chloral hydrate with or without hydroxyzine 
versus placebo for pediatric dental sedation. Braz Dent J. 
2007;18(4):334-40. 
8. Roach CL, Husain N, Zabinsky J, Welch E, Garg R. Moderate 
sedation for echocardiography of preschoolers. Pediatr Cardi-
ol. 2010;31(4):469-73. 
9. Avlonitou E, Balatsouras DG, Margaritis E, Giannakopoulos 
P, Douniadakis D, Tsakanikos M. Use of chloral hydrate as a 
sedative for auditory brainstem response testing in a 
pediatric population. Int J Pediatr Otorhinolaryngol. 2011;75 
(6):760-3. 
10. Low E, O'Driscoll M, MacEneaney P, O'Mahony O. Sedation 
with oral chloral hydrate in children undergoing MRI scann-
ing. Ir Med J. 2008;101(3):80-2. 
11. Thompson JR, Schneider S, Ashwal S, Holden BS, Hinshaw 
DB, Jr., Hasso AN. The choice of sedation for computed 
tomography in children: a prospective evaluation. Radiology. 
1982;143(2):475-9. 
12. Smith MT. Chloral hydrate warning. Science. 1990;250 
(4979):359. 
13. Alp H, Guler I, Orbak Z, Karakelleoglu C, Tan H, Eren S. 
Efficacy and safety of rectal thiopental: sedation for children 
undergoing computed tomography and magnetic resonance 
imaging. Pediatr Int. 1999;41(5):538-41. 
14. Alp H, Orbak Z, Guler I, Altinkaynak S. Efficacy and safety 
of rectal thiopental, intramuscular cocktail and rectal 
midazolam for sedation in children undergoing neuroimaging. 
Pediatr Int. 2002;44(6):628-34. 
15. Nguyen MT, Greenberg SB, Fitzhugh KR, Glasier CM. 
Pediatric imaging: sedation with an injection formulation 
modified for rectal administration. Radiology. 2001;221(3): 
760-2. 

Figure 1: Time of onset and duration of action (Ramsay score 

of four). * p<0.001. 



  
  

   This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). 
Copyright © 2014 Shahid Beheshti University of Medical Sciences. All rights reserved. Downloaded from: www.jemerg.com 

 

89 Emergency (2014); 2 (2): 85-89 

16. Beekman RP, Hoorntje TM, Beek FJ, Kuijten RH. Sedation 
for children undergoing magnetic resonance imaging: efficacy 
and safety of rectal thiopental. Eur J Pediatr. 1996;155(9): 
820-2. 
17. Akhlaghpoor S, Shabestari AA, Moghdam MS. Low dose of 
rectal thiopental sodium for pediatric sedation in spiral 
computed tomography study. Pediatr Int. 2007;49(3):387-91. 
18. White TJ, 3rd, Siegle RL, Burckart GJ, Ramey DR. Rectal 
thiopental for sedation of children for computed tomography. 
J Comput Assist Tomogr. 1979;3(2):286-8. 
19. Street MH, Gerard JM. A Fixed-Dose Ketamine Protocol for 
Adolescent Sedations in a Pediatric Emergency Department. J 
Pediatr.[In press]. 
20. Granados AM, Levy W, Badiel M, Cruz Libreros A, Toro 
Gutierrez JS. Rectal Sedation with Thiopental in Children. Rev 
Colom Radiol 2012;23(1):3406-8. 
21. West SK, Griffiths B, Shariff Y, Stephens D, Mireskandari K. 
Utilisation of an outpatient sedation unit in paediatric 
ophthalmology: safety and effectiveness of chloral hydrate in 
1509 sedation episodes. Br J Ophthalmol. 2013;97(11):1437-
42. 
22. Wilson M, Karaoui M, Djasim L, Edward D, Shamrani M, 

Friedman D. The Safety and Efficacy of Chloral Hydrate 
Sedation for Pediatric Ophthalmic Procedures: A 
Retrospective Review. J Pediatr Ophthalmol Strabismus. 2014: 
1-6. 
23. Nordt SP, Rangan C, Hardmaslani M, Clark RF, Wendler C, 
Valente M. Pediatric chloral hydrate poisonings and death 
following outpatient procedural sedation. J Med Toxicol. 
2014:1-4. 
24. Sandberg KL, Poole SD, Sundell HW. Cardio-respiratory 
response to moderate chloral hydrate sedation in young 
lambs. Acta Paediatr. 2013;102(4):391-6. 
25. Finnemore A, Toulmin H, Merchant N, et al. Chloral 
hydrate sedation for magnetic resonance imaging in newborn 
infants. Pediatr Anesth. 2014;24(2):190-5. 
26. Litman RS, Soin K, Salam A. Chloral hydrate sedation in 
term and preterm infants: an analysis of efficacy and 
complications. Anesth Analg. 2010;110(3):739-46. 
27. Rooks VJ, Chung T, Connor L, et al. Comparison of oral 
pentobarbital sodium (nembutal) and oral chloral hydrate for 
sedation of infants during radiologic imaging: preliminary 
results. Am J Roentgenol. 2003;180(4):1125-8. 

 

 


