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Effects of Midazolam with Sevoflurane Insufflation Sedation on Concomitant Administration
in Pediatric Patients : A Preliminary Study
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Department of Pediatric Dentistry, College of Dentistry, Dankook University

——Abstract

hance the quality of sedation.

Patients with extreme anxiety who are unable to cope with dental treatment under non-pharmacological
behavioral management method may require sedation, or other forms pharmacological behavioral management
method. The aim of this retrospective study was to investigate the effect of concomitant administration of 0.1
mg/kg intramuscular midazolam with or without sevoflurane insufflation sedation on sedation depth and
cardiopulmonary function in pediatric patients. We analysed the records of anesthesia on patients who received
dental treatment under deep sedation using sevoflurane insufflation from January 2013 to March 2014. Thirty-
six children, aged 3 to 6 years, undergoing dental treatment were sedated using either sevoflurane insufflation
alone (Group S, n = 18) or a combination of intramuscular injection of 0.1 mg/kg midazolam plus sevoflurane
insufflation (Group SM, n = 18). Upon comparison, the average entropy value of group SM was lower than that
of group S, but there were no statistically significant difference between the two groups (p > 0.05). The average
heart rate and mean arterial pressure of group SM were higher than those of group S (p < 0.05). Concomitant
intramuscular injection of 0.1 mg/kg midazolam with sevoflurane insufflation sedation is not sufficient to en-
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FH FUNF o2 Aget A9 29, HASH QL S/5
Module (Datex-Ohmeda Division, Instru-
mentarium Corporation, Helsinki, Finland)2] AFH&-& 7%
gt 4% 7, 7387l E2H(Softech BI-FLO® Cannula 1844,
Teleflex Inc., Pennslvania, USA)E ©]4-3F A 5&2] #X
7} E<Fg3lod Laryngeal Mask Airway (LMA Classic™
Teleflex Inc., Pennslvania USA)E AHSt 4% 3%, A+
TE= HE &8 ngEdS dRekel A9 39S ¥gket
159 9] Skxp7h Aol A Xﬂﬂﬂ‘”‘?} 5189 gat FelA 1
go] xS AQstn 2 369 FolA AEEFHS E}ﬁ#
2 ARgst] FUREE A 53@ 18 < Sevofluranes(°]3} S
)2 AEEFT FUIG FHH 2 Hid 0.1 mg/kg
9] MERE ZEFARI IFAEE we 18We IAE
Sevoflurane + Midazolam IM<(¢|3} SM) o2 A5l
7152 & A8t (Fig. 1).
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Jan. 2013 - Mar. 2014

Sevoflurane insufflation sedation (n = 179)

PO or IV sedation — Sevoflurane sedation (n = 2)
No Entropy data (n = 7)

LMA Insertion (n = 3)

Midazolam PO or IN premedication (n =3)

Excluded (n = 15)

.
‘ 3-6yearsold (n=63) ‘
¥
| ASA (n = 51) |
n
— n
|
|
Y

Sevoflurane (n = 18)

Sevoflurane + Midazolam IM (n = 18)

Fig. 1. Flowchart of case selection. ASA = Physical status classification system of Americal Society of Anesthesiologists, PO = Per Os, IV = Intravenous
injection, LMA = Laryngeal mask airway, IN = Intranasal spray, IM = Intramuscular injection
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poration, Helsinki, Finland)& ©]-&3 4] 2 #7343ttt > O 05). ST A%, A FRE H|E3 LFEo] 85|
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T 5E5F, v A, Fa st dd+ ¢ T gho] Asdte S B & A (Fig. 2). ST SM*
%718 %)/3)= B atate] Blasklt o] Pt RE# SE#L-S Table 29 2t}

4) SALA w4 3. 2ot sgs

A 42 SPSS 17.0 for windows (SPSS Inc., A7 27] 1A B9k A7kl 2 B 554 AF3 A
Chicago, IL, USA) Z2IE ARt F o Alel9] 4 P S Feldlon, F o BF S dEe] H £ S
H 2xo] 5AE 1945 H7kst7] 98l Chi-square test &2 Hjg] =& A& YeER Atk (Fig.3, Table 2)
& Aldatda, AEs ALe JdFEASAE Aue HHEA R
AlzE g 737&?"]{}«] SATA Folde Bkl flaEl vlEs 4, 2 Aleteot HitS oKt
Mann-Whitney U testZS A3 P o & 9 Azt &
RE#, SE#, 9 S5, £ Alur, da9she vast A8 27] AR B9t B9 Avee SMare] Swith &
7] f18) WHEZ A (Repeated measures analys1s of 212 Jehgon T I 7t EAEH 437 ZA5H
variance)= Algstlct. =3 214 = A0D)FH F= & tHp < 0.05) (Fig. 4, Table 2).
(10/20/30/40/50/60+%) ] &9 Alubre}l a9 et vla B FHEY A5, Am 27] AR S SMe] Sl
3171 93] Wilcoxon signed ranks testE Al38tdth. RE HE) =& X2 Jehjglon £ F 7te] EA8kA0] 993}
A o] 52 0.052 a3t 7 ZAA T (p < 0.05). T3 F o BFNA 271 30l

Table 1. Demographic data of patients and elapsed time for procedures

Group S (n=18) Group SM (n= 18) Total (n=36)
Gender (male / female) 12/6 9/9 21/15
Age (year) 43+ 1.1 48 £ 1.1 46 £ 1.1
3 5 4 9
4 6 2 8
5 3 6 9
6 4 6 10
Body weight (kg) 181+ 5.6 184 +2.6 183 +44
Duration of treatment (min) 45.8 + 32.6 63.3 + 38.0 54.6 + 364
Duration of sedation (min) 60.3 + 343 76.9 + 42.2 68.6 = 39.4

Values are mean + SD, S = Sevoflurane insufflation sedation, SM = Sevoflurane + Midazolam IM sedation, Chi-square test (p > 0.05), Mann-Whitney U
test (p > 0.05)
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Table 2. Effects of the additional 0.1 mg/kg intramuscular midazolam on sedation depth and cardiopulmonary function

Group S (n=18) Group SM (n=18) p value
Response Entropy 77 (70 - 85) 67 (63-73) 0.103
State Entropy 71(62-79) 62 (58 -67) 0.198
Respiratory rate (breaths per minute) 26 (24-29) 26(23-29) 0.903
Heart rate (beats per minute) 102 (94 - 116) 117 (111 - 122) 0.034*
Mean arterial pressure (mmHg) 61 (57-70) 70 (66 - 81) 0.030*

Values are mean (range), S = Sevoflurane insufflation sedation, SM = Concomitant administration of 0.1 mg/kg intramuscular midazolam with sevoflurane

insufflation sedation, Wilcoxon signed ranks test (* : p <0.05)

—a— RE: Sevoflurane
—e— RE: Sevoflurane+Midazolam IM

90 —— SE: Sevoflurane
—0— SE: Sevoflurane+Midazolam IM
80
z
70 -
£
=
w -
60 -
50 . . - . . . . ; : . . T
0 10 20 30 40 50 60
Time (Min.)

Fig. 2. Response entropy and state entropy during sedation showed no
statistically significant differences between two groups. Repeated mea-
sures analysis of variance (p > 0.05). Entropy sensor was applied after the
loss of consciousness of patients. RE : Response entropy, SE : State
Entropy.
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Fig. 4. Heart rate during sedation showed statistically significant differ-
ences between the two groups except initial value (0 minute). Repeated
measures analysis of variance (* : p <0.05).
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Fig. 3. Respiratory rate during sedation showed no statistically significant
differences between the two groups. Repeated measures analysis of
variance (p > 0.05). Respiratory rates were detected at the beginning of
the induction of sedation.
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Fig. 5. The mean arterial pressure during sedation showed statistically
significant differences between the two groups. Repeated measures
analysis of variance (p < 0.05). * and 1 = Significant differences from the
corresponding reference value (0 minute). Wilcoxon signed ranks test (p
<0.05).
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