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ABSTRACT

Introduction: Pediatric sedation for diagnostic 
procedures is essential. The drug of choice and 
standard protocol in pediatric procedural sedation 
and analgesia (PSA) was not introduced till now. 
The aim of present study was to compare the 
efficacy of oral midazolam, ketamine and chloral 
hydrate in PSA. 
Materials & Methods: In this double-blinded 
clinical trial, 60 children undergoing diagnostic CT 
scan or audiometry were randomly divided into three 
groups; midazolam (M, 0.5mg/kg), ketamine (K, 
5mg/kg) and chloral hydrate (CH, 50mg/kg). 
Separation condition, sedation and anxiety score 
were recorded every 5 minutes and movement score 
were recorded in 0, 15, and 30 minutes after starting 
procedure and compared between groups.  

Results: the mean score of separation condition in 
CH group was significantly lower than others 
(p=0.000) and in K group lower than M group 
(p=0.001).the mean of separation time in M group 
(27.00±6.165) was significantly more than K group 
(20.26±5.13) and CH group (17.75±4.375) but there 
was no significant difference between K and CH 
groups. Sedation score in CH group was lower than 
others (p=0.000) and in K group lower than M group 
(p=0.000) with no difference between K and M 
groups (p=0.734). The mean of movement score in 
CH group was significantly lower than others 
(p=0.000) with no difference between K and M 
groups (p=1.00). There was no serious side effect or 
significant difference in mean of the sedation 
duration and hospital stay between three groups 
(p=0.659). 

Conclusion: Oral Midazolam, Ketamine and Chloral 
hydrate are safe and effective for PSA and 
Midazolam anxiolysis effect was more than others 
which makes improvement in separation condition.   
Keywords: Anxiolysis, Chloral hydrate, Ketamine, 
Midazolam, Pediatric Sedation and Analgesia  

S
2. Cohen AT, Tapson VF, Bergmann JF, Goldhaber SZ, Kakkar AK, Deslandes B, et al. Venous 
thromboembolism risk and prophylaxis in the acute hospital care setting (ENDORSE study): a 
multinational cross-sectional study. Lancet 2008; 371(9610): 387-94. 
3. Comfere TB, Sprung J, Case KA, Dye PT, Johnson JL, Hall BA, et al. Predictors of mortality following 
symptomatic pulmonary embolism in patients undergoing noncardiac surgery. Can J Anaesth 2007; 54(8): 
634-41. 
4. Anderson FA & Wheeler (1995) venous  thrombo embolism. Risk factor and prophylaxis. Clinics in chest 
medicine.Volume 16 , NO2;235.251 
5. Sandler DA , Martin JF(1989). Autopsy proven pulmonary embolism in hospital patients: Are we 
detecing enogh deep vein thrombosis? Journal of royal society of medicine.82:203-205 
6. Verstraete M (1997) prophylaxis of venous thrombo embolism. British medical journal.vol 314 : 123-125 
7. Braunwald E, Fauci AS, Kasper D, Hauser SL Longo DL, Jameson JL. Harrison’s principles of internal 
medicine. 16th ed. New York: McGraw Hill; 2005.p.256;1651-1657 
8. Graham FP, Russell DH. Pulmonary Embolism. In: Fink MP, Abraham E, Vincent JL, Kochanek P, editors.
Textbook of Critical Care. 5th ed. Philadelphia, PA: Elsevier Saunders;2005. p.609-19. 
9. Thompson BT. Pulmonary Embolism and Deep Venous Thrombosis. In: Hurford WE, editor. Critical 
care handbook of Masssachusetts general hospital. 3rd ed. Philadelphia: Loppincott Wiliams & 
Wilkins;2000. p.343-51. 
10. Geerts WH, Pineo GF, Heit JA, et al. Prevention of venous thromboembolism: the Seventh ACCP 
Conference on Antithrombotic and Thrombolytic Therapy. Chest 2004; 126:338S. 
11. Kucher N, Tapson VF, Goldhaber SZ, DVT FREE Steering Committee. Risk factors associated with 
symptomatic pulmonary embolism in a large cohort of deep vein thrombosis patients. Thromb Haemost 
2005; 93: 494. 
12. Noshad S, Shakib A. Harrison's Principles of Internal Medicine- Hematology & Oncology. 17th ed. 
2008. [Persian] 
13. Pandey A, Patni N, Singh M, Guleria R. Assessment of risk and prophylaxis for deep vein thrombosis 
and pulmonary embolism in medically ill patients during their early days of hospital stay at a tertiary care 
center in a developing country. Vasc Health Risk Manag 2009; 5: 643-8. 
14-Mc Manus RA, Fitzmaurice D, Murry E, et a.; Thrombo embolism. Clin Evid (on line). 
2009.pii:0208.[abstract] 
15-White RH . The epidemiology of venous thrombo embolism. Circulation 2003  jun 17 ; 107 .pp: 14-8 
16-Anderson FA. , wheeler Hb ., Goldberg RJ., et al., The prevalence of risk factors for venous 
thromboembolism among hospital patients.Arch Intern med 1992,152:1660-64 
17- Safavi E, Zahedpour Anaraki MR, Firoozbakhsh Sh, Nikparvar Fard M. The study of diagnosed venous 
thromboembolism. Tanaffos 2003; 2(5): 15-22. [Persian] 

18-                  .         
     .  )      .(1390.  3    81   134  
138  

Archive of SID

www.SID.ir

http://www.sid.ir


   
  :       

        
       .   

         
     .  

  
   :      60 
          

   3   5/0    /
  5    /    

50    /  .  
         

   5       
      15  30   
    .  

  
 :        

          
)000/0=p (       

)001/0=p( .      
)156/6±00/27(       

 )375/4 ±75/16(   )130/5 ±26/20 (
          

.         
      )000/0=p(   
     )000/0=p(.   

         
     )000/0=p(    

         
)734/0=p(.        

         )000/0=p( 
          

)00/1=p(.         
  )659/0=p(.  

  
  :        

           

          
 .  

  
 :        
     .  

  
        

        -
          

      .   
        

          
 )1(.   

      
       

)2 (       
         

           
        

          
)3( .  

        
     .    

         . 
         

         
)4 .(  

        
          

          
  )5.(  

        
          

  .       

160

Archive of SID

www.SID.ir

http://www.sid.ir


           
   )6.(   
       

        .
          

          
        

        
         . 

  
     

      60  2 -10 
        

          
          

      )5/0 
   /(  )5    /

 (   )50    / (
  .  
       24 

       
          

       .  
        
       5   

 .      
    15  30   . 

        1 
 .       

         
          

 .      
     24      

       .  

          
   .      

    SPSS     
ANOVA  .  

  
     

    60  2 -10  
        

    .     
        .

       2 
 .  
          

     .    
         

       )000/0=p( .
         
        

)001/0=p( .      
 )375/4=SD  75/16=Mean(   

    )130/5=SD  26/20=Mean( 
 )05/0>p( .     

      )375/4=SD  
75/16= Mean(       

)156/6=SD  00/27=Mean(   )032/0=p( 
        

   )130/5=SD  26/20=Mean(  
     )156/6=SD  

00/27=Mean(   )041/0=p(.  
         

         
  )000/0=p( .     

         
  )000/0=p(.  

   
  :       

        
       .   

         
     .  

  
   :      60 
          

   3   5/0    /
  5    /    

50    /  .  
         

   5       
      15  30   
    .  

  
 :        

          
)000/0=p (       

)001/0=p( .      
)156/6±00/27(       

 )375/4 ±75/16(   )130/5 ±26/20 (
          

.         
      )000/0=p(   
     )000/0=p(.   

         
     )000/0=p(    

         
)734/0=p(.        

         )000/0=p( 
          

)00/1=p(.         
  )659/0=p(.  

  
  :        

           

          
 .  

  
 :        
     .  

  
        

        -
          

      .   
        

          
 )1(.   

      
       

)2 (       
         

           
        

          
)3( .  

        
     .    

         . 
         

         
)4 .(  

        
          

          
  )5.(  

        
          

  .       

161

Archive of SID

www.SID.ir

http://www.sid.ir


1:       
5 4 3 2 1   

 /
-        

 
 

 
 

)  
 

 
 

 
 

 
 

 
 

 
 

 
 

(

)  
 

 
 

 
 

 
 

 
 

 
 (

 
 

 
 )

 
 

 
 

 
 (  )

 
 

 
 

 
 

 
)

( 
 

 
 

 
 

 
 

 
 (

 
)

 
 

 
  

 
 

 
(  

  

-            
- -          

     
    
     

    

   
  

  

 2:           

P value           

000/0*  30 23 77/1 75/25    
  

  

31 24 93/1 85/27   
25 20 58/1 25/22     

000/0*  29 20 44/2 80/23    
 

  

31 24 90/1 35/27   
27 15 95/2 90/19     

000/0*  29 21 23/2 60/24      

30 21 12/2 10/25   
24 17 95/1 30/20     

000/0*  14 12 67/0 65/13   

 
 

15 12 74/0 65/13   
13 11 52/0 80/11     

*      

162

Archive of SID

www.SID.ir

http://www.sid.ir


         
        

         
    )000/0=p(    

         
 )734/0=p(.  
         

        
         

    )000/0=p(    
         

 )00/1=p(.  
         
       

   )659/0=p(.  
   2      

   24      .
         . 

  3        
  4     24    
   .     2 

         24 
    .     

   .    
       

   .  
  

   
        

       . 
         

        
 .        

            
        .  

     50    /
         

          
     .     

         
          .  

       
          

    .     
       5) %1 

   / (   5/0 
   /       

       
         

  .      
         

         
     )7.(  

        
        

       . 
         
           

      .  
        

         
     )5  8 .(  

         
        

 50    /     
    5/0    / 
         

1:       
5 4 3 2 1   

 /
-        

 
 

 
 

)  
 

 
 

 
 

 
 

 
 

 
 

 
 

(

)  
 

 
 

 
 

 
 

 
 

 
 (

 
 

 
 )

 
 

 
 

 
 (  )

 
 

 
 

 
 

 
)

( 
 

 
 

 
 

 
 

 
 (

 
)

 
 

 
  

 
 

 
(  

  

-            
- -          

     
    
     

    

   
  

  

 2:           

P value           

000/0*  30 23 77/1 75/25    
  

  

31 24 93/1 85/27   
25 20 58/1 25/22     

000/0*  29 20 44/2 80/23    
 

  

31 24 90/1 35/27   
27 15 95/2 90/19     

000/0*  29 21 23/2 60/24      

30 21 12/2 10/25   
24 17 95/1 30/20     

000/0*  14 12 67/0 65/13   

 
 

15 12 74/0 65/13   
13 11 52/0 80/11     

*      

163

Archive of SID

www.SID.ir

http://www.sid.ir


      .   
        

        
         

     )9.(  
        

286        
        

    .    
         

 .        
        .  

          
     )10 .(  

  2     264 
 6 -60     

3/0       50    /
     .  

         
         

         
 )11 .(  
  3    5/0 

   /   6    /
    50  1-7  

         
       

        
)12 .(     5    /

   5/0    / 
       

         

2 . Layangool 
3 . Remadevi 

         
      .   

       
   )13.(  

         
           

          
 3         

  .  
  4     

   )14 (   5 
        

    50    /  
      

 )15.(
     3   

         
        .

         
          

         
     )16 .(  

  
  

        
         

          
         .  

  
  :       

        
       

 .         
   .  

4 . Favero 
5 . Heistein 

164

Archive of SID

www.SID.ir

http://www.sid.ir


  
REFERENCES
1. Webb MD, Moore PA. Sedation for pediatric dental patients. Dent Clin North Am 2002; 46: 803-814. 
2. McDonald DR, Avery D. Pediatric Dentistry for the child and adolescent. 8th ed. St. Louis: Mosby; 2005. 
P.287-290-292-298-302-309. 
3. Cote CJ, Karl HW, Notterman DA, et al. Adverse sedation events in pediatrics: analysis of medications 
used for sedation. Pediatrics 2000; 106(4):633-44. 
4. Fallah R, Fadavi N, Behdad Sh, et al. Efficacy of Chloral Hydrate-Hydroxyzine and Chloral Hydrate- 
Midazolam in Pediatric Magnetic Resonance Imaging Sedation. Iran J Child Neurol. 2014; 8(2):11-17. 
5. Lightdale JR, Mitchell PD, Fredette ME, et al. A Pilot Study of Ketamine versus Midazolam/Fentanyl 
Sedation in Children Undergoing GI Endoscopy. Int J Pediatr. 2011:623710. 
6. Prabu RK, Kumaran SS. A comparison of midazolam and ketamine plus midazolam combination as an 
oral premedication in pediatric patients. Journal of Evolution of Medical and Dental Sciences. 2014; 3(35): 
9354-9365. 
7. Ashrafi MR, Azizi Malamiri R, Zamani GR, et al. Sleep Inducing for EEG Recording in Children: A 
Comparison between Oral Midazolam and Chloral Hydrate. Iran J Child Neurol. 2013; 7(1):15-19.  
8. Slifer KJ, Avis KT, Frutchey RA. Behavioral intervention to increase compliance with 
electroencephalographic procedures in children with developmental disabilities. Epilepsy Behav 2008; 
13(1):189-95. 
9. Hamid M, Ahmed Khan M, Khatri A, et al. Effectiveness of premedication at the time of separation from 
parent and mask induction in pediatric patients coming for congenital heart disease surgery. Journal of the 
College of Physicians and Surgeons Pakistan 2012; 22 (5): 280-284. 
10. Hijazi OM, Ahmed AE, Anazi JA, et al. Chloral hydrate versus midazolam as sedative agents for 
diagnostic procedures in children. Saudi Med J. 2014; 35(2):123-31. 
11. Layangool T, Sangtawesin C, Kirawittaya T, et al. A comparison of oral chloral hydrate and sublingual 
midazolam sedation for echocardiogram in children. J Med Assoc Thai. 2008; 91(3):S45-52 
12. Remadevi R, Ezhilarasu P, Chandrasekar L, et al. Comparison of Midazolam and Ketamine as Oral 
premedicants in pediatric patients. The Internet Journal of Anesthesiology. 2008; 21(2). 
13. Damle SG, Gandhi M, Laheri V. Comparison of oral ketamine and oral midazolam as sedative agents in 
pediatric dentistry. J Indian Soc Pedod Prev Dent 2008;26:97-101 
14. Fávero ML, Ponce FA, Pio MR, et al. Chloral hydrate to study auditory brainstem response. Braz J 
Otorhinolaryngol 2010; 76(4):433-6. [Article in English, Portuguese]. 
15. Heistein LC, Ramaciotti C, Scott WA, et al. Chloral hydrate sedation for pediatric echocardiography: 
physiologic responses, adverse events, and risk factors. Pediatrics. 2006; 117(3):e434-41. 
16. Nordt SP, Rangan C, Hardmaslani M, et al. Pediatric chloral hydrate poisonings and death following 
outpatient procedural sedation. J Med Toxicol. 2014; 10(2):219-22. 

      .   
        

        
         

     )9.(  
        

286        
        

    .    
         

 .        
        .  

          
     )10 .(  

  2     264 
 6 -60     

3/0       50    /
     .  

         
         

         
 )11 .(  
  3    5/0 

   /   6    /
    50  1-7  

         
       

        
)12 .(     5    /

   5/0    / 
       

         

2 . Layangool 
3 . Remadevi 

         
      .   

       
   )13.(  

         
           

          
 3         

  .  
  4     

   )14 (   5 
        

    50    /  
      

 )15.(
     3   

         
        .

         
          

         
     )16 .(  

  
  

        
         

          
         .  

  
  :       

        
       

 .         
   .  

4 . Favero 
5 . Heistein 

165

Archive of SID

www.SID.ir

http://www.sid.ir

