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A Comparison of Sedation with Ketamine-Midazolam versus
Ketamine-Propofol for the Lumbar Puncture in Children

Yu Ra Ko, M.D.}, Woochan Jeon, M.D.2, Jae Ryoung Kwak, M.D.%, Ji Sook Lee, M.D.**

Department of Emergency Medicine, Ajou University School of Medicine, Suwon?,
Department of Emergency Medicine, llsan Paik Hospital, Inje University, Goyang?, Korea

Purpose: This study was conducted to compare the safety and effectiveness of intravenous ketamine-midazolam (KM)
and ketamine-propofol (KP) combination for the lumbar puncture (LP) procedure in children.

Methods: This was a retrospective analysis of patients aged <18 years old who received intravenous injection of KM or
KP for undergoing LP in the pediatric emergency department. To investigate the effectiveness of KM and KP, we com-
pared the sedation success rate, induction time, procedure time and total sedation time. In addition, adverse events and
complications were recorded to assess the safety of the agents.

Results: A total 61 patients were enrolled in study. Twenty-eight patients were given KM and 33 patients received KP. All
sedations were successful in both groups. While the mean induction time in KM was shorter than in the KP group (3£4
vs. 65 minutes, p=0.02), the total sedation time in the KP group was significantly shorter than that in the KM group (33
+26 vs. 6143 minutes, p<0.01). There were no adverse effects such as hypotension, bradycardia or hypoxic event.
Conclusion: This study showed that intravenous KM and KP are hemodynamically stable and have few side effects when
applied for pediatric sedation during lumbar puncture. Although KM has a shorter induction time than KP, KP has a shorter
duration of sedation. Both of these materials can be considered useful agents for sedation when conducting painful proce-
dures in children.
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Article Summary

What is already known in the previous study
Pediatric procedural sedation and analgesia are fre-
guent occurrences in the emergency department.
Ketamine, midazolam and propofol has been safely
used in children. Some researchers studied several
methods using combinations of these two sedative
agents for painful procedures.

What is new in the current study

The co-administration of ketamine-midazolam (KM) or
ketamine-propofol (KP) is effective, but also safe for
pediatric lumbar puncture. The combination of KM or
KP can put the patient to sleep quickly while maintain-
ing a short recovery time. These combinations should be
considered for painful procedures in children.
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Table 1. Characteristics of the patients
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K etamine+midazolam

K etamine+propofol

Characteristics (N=28) (N=33) p-value
Male 20 (71.4) 22 (66.7) 0.69
Age (yr) 6.34+2.20 579+1.97 0.38
Weight (kg) 24.81+8.62 21.62+8.05 0.06
ASA, | 28 (100.0) 20 (41.7) <0.01
ASA, Il 0(0) 13 (39.4)
Values are presented as number (%) or mean = standard deviation.
ASA: American Society of Anesthesiology class
Table 2. The dosage for each sedation and number of doses
K etaminet+midazolam K etamine+propofol
(N=28) (N=33) p-value
Sedation success rate with 0.09
1st dose 16 (57.1) 12 (36.4)
2nd dose 11 (39.3) 21 (63.6)
3rd dose 1(3.6) 0(0)
1st dose (mg/kg)
Ketamine 1.03+0.23 0.55+£0.20
Midazolam 0.10=0
Propofol 0.50*+0
Total dose (mg/kg)
Ketamine 1.41+0.58 0.82+0.28
Midazolam 0.12+0.04
Propofol 0.61+0.21

Values are presented as number (%) or mean = standard deviation.
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Table 3. The various duration related with sedation
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K etamine+midazolam

K etamine+propofol

(N=28) (N=33) p-value
Induction time (min) 3*+4 65 0.02
Procedure time (min) 8+4 9*+4 021
Total sedation time (min) 61+43 33+£26 <0.01
Values are presented as mean= standard deviation.
Table 4. Vital sign changes after sedation compared with the pre-sedation state
K etaminet+midazolam Ketaminetpropofol a
(N=28) (N=33) p-vaue
SBP (mmHg), median change 0.5 2.0 0.67
DBP (mmHg), median change 35 6.0 0.34
HR (/min), median change 11.0 4.0 0.02
RR (/min), median change 1 0 0.45
SPO; (%), median change -1 0 <0.01

Values are presented as mean = standard deviation.

SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, RR: respiration rate, SPO,: Oxygen saturation
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