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Abstract

The Sedative Effects of Submucosal Midazolam in Children

Young-Eun Lee, Mi-Kung Park, Yun-Hee Kim, Sang-Hyuk Jung*, and Kwang-Woo Baek

Department of Pediatric Dentistry, Ewha Womans University Graduate School of Clinical Dentistry,
*Department of Preventive Medicine, College of Medicine, Ewha Womans University, Seoul, Korea

Purpose: This retrospective study assessed the effectiveness of submucosal (SM) midazolam (M),

oral chloral hydrate (CH), hydroxyzine (H), and nitrous oxide (N) 99 uncooperative pediatric dental
patients over 182 sedation sessions.

uncooperative behavior, and the need for restorations and dental surgery.

Methods: Selection criteria included good medical health (ASA I), from 2 to 6 years of age,

The children who was

administerated with CH, H, N was Group 1 (48 case). The children who was administerated with CH,

H, N, M was Group 2 (51 case).
and N (less than 50%). Additionally the Group 2 received SM midazolam (0.1-0.2 mg/kg).

All the patients received oral CH (50-70 mg/Kg), H (1 mg/Kg)
Behavior

response was rated as quiet (Q), crying (C), movement (M), or struggling (S) every 5 minutes through

operative procedures.

Behavior response rating was assigned to Houpt scale of Overall behavior. Data

was analyzed using Chi-Square Test.

Results:

The Group 2 had more effective (88.2%) than the Group 1 (68.8%)(P = 0.05). Also, vomiting

response decreased in the Group 2 (94.4%) than those with oral administration of chloral hydrate alone

without SM midazolam (77.1%)(P =

0.05).

Conclusions: SM midazolam improved the quality of sedation and vomiting response. (JKDSA 2005;
5: 101~106)
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THAAPD guideline, 2004).

oy Akl vhgo] thEuRE 22 gl
= 2347t N3 A 8rt Erbssts
v, 243 247 whol & WhA Ahge] 4 A=k,
A2 AR el =dele A:E de ¢ U
(Wilson S, 1995). A1t HEAZ] &<k o]ol st A+
7} AR JA opA = s AE keI AW
olgle AEd EelAE Eelich(Matharu  and
Ashley, 2005).

L wF AopX| T AStS|(AAPD)OIIA] =AM
Al st w|F ZolX] 3} AFo] Hol A&
= %1% ®H-& Chloral hydrate (CH), Hydroxyzine (H),
Nitrous oxide (N)2] Zgo 2 o|FoiZl whao|ch(Houpt,
2002). Chloral hydrate®] SHAAZ} FA F3fol| digh
ATe Wol HaFglew o aak: JFF ALt
(D’Agostino and Terndrup, 2000; Nathan, 1987). Hy-
droxyzine> Z1E Zt&o] glow CHe WE Foid
u A" 2d aFHE Rdvxn ssivh(Avalos-
Arenas et al, 1998). o]u] N& F3lH ¢ £& 3
=S5 RodE A7t Jrh(Wilson et al, 1998).

aevh CHO| vkt &l wE AFES 18%
oAlA 90% % thkstd I AFES Holv A¥
o] R CcHO &Fo] A dvh(Nathan, 1987). &
A 7o AARE 47 3l cHY &% T
oF sA Tt o]of] wpE FES& o4 22 AL A
NVeAE wAg ¢ gk a2 cHY £38
F7HAZIZ7I Bk okEe] Edtoll diEl W ATt
9J A tH(Chowdhury et al, 2005; Myers et al, 2004;
Webb et al, 2002).

%] BenzodiazepineA| 2 2] Midazolam (M)°] tl<k
g e R fofo] AW wol A& )
fEade FEgh A, HW, THolg, A%A 7
o] AAo] vteldr}l. Midazolamel] W3t AFE © &=
e g2 ofEs WaTelss P 5 el
FoA L glor, wah olz] Fof Aol wE A
A ATl dEliAE A7 RPE I Ick(Chowd-
hury, 2005; Jensen, 2002; Lam et al, 2005; Shapira et
al, 2004).
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95 A, TE5FA = 158 ol wEEn 7
Baowvh 158089 © =

Alfonzo-Echeverri S-ol] w2
2% FAS 448 48 429} B 17
7Rk s gheh Aekel FAA AHFTE 10470
LHFAE 2020k, AMJAARE Holx sSMA &5
Sarstgd vl gkl (Alfonzo-Echeverri et al, 1990).

Griffen X3 X85 Whe 12279 3hAtellA M
o] ksl Foid AIE WEcH(Griffin, 2000).
WE3F Myers 5 4ot #xke] 9|4l AAA CH &
5 AT Folich CHE AT F83x Al mi-
dazolame F7} FoARE wf PF FFE MAET
B 2 RAge] o]FolFrta Husl gtk (Myers et
al, 2004).

o] o129 H&-& chloral hydrate (CH), hydroxyzine
(H), nitrous oxide (N)& ©]&3F 4 Aol midazolam
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GHE] 20059 397HA Al A e H 7154 182
A S AR o] F HA, ASA 1 FF9 A%
AHE 7P A, B4, 2472708 Aol Al
7 AR, 162 ol el FEXg 9 oI X8t
deogt 2, g, PgzHe] Brheet Aok ol o]
49 vl A 2 BF RSl 99AElE A
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0/ F AL As) ALY FE FFol w
gt sl 2EGiAE) e 2 YRk 1e
chloral hydrate (CH), hydroxyzine (H), nitrous oxide
MNE AL AE(CH + H + N)olal 272 mida-
zolamg 7} AHg3 AE(CH + H + N + M3
ok 173 279 7§ E5F chloral hydrate (CH,
Pocral®)r‘:3_'~ 50-70 mg/kg, Hydroxyzine (H, Ucyrax®)-%
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1 mgkg BT H&3192m, N,09 FEE 50%%
|A] =% sk 279 A Solle F7TE 0.1-0.2
mg/kg?] midazolams 3 ZF FH Al FAsS L

g A BEE Lolv AAMH d&ll £A3 &
A AR S = & A Spo, At
T, A, EEFI V=N AAskY &
A 7];01] < A FEdee 214 'r]i?l =71
3 7] Al
A ZHEAL & “H”P‘] F5e A 1‘417]*P Atk

I ¥ X8AR o]FAA Papoose board (Clark
Association, Charlton City, MA)ell AAE THAZ
t}. Full face maskE ©]-&3}ed 100% O, HXx N,O
FEE SVHATIHA Aubeet Sud ALES RS
ZEA18F7] 918l Pulse oximeter (Nellcor Co, Hayward,
CAE Xk gate] A4 Adlrt Fsd Full
Nasal hood® As}aL, 50% HE9
N,OF 3-6 Limin $52 FYA At et {75
o Wx A Relol BE w2} FauAT A
g & 5 cc syringeE ©|83}o] midazolams s}
FAF8199eH0.1-0.2 mg/kg). Midazolamg A=Hsl FAF
g Foldle N85 AgstA gkgkt

B85 AsE Tok RzAE 3Rl AAZ
TE TAE A 7153 Al
A 2R SE ez JFe. X8 F 3

PE5 47t

A(Q, quiet; C, crying without strug-

=
face mask&

gling; M, movement without crying; S, struggling and
crying) @ &sto] v sEulch 7] 583l

% 7159 Q ¢, M, s 2 Eol Y= A
o] MESS Mg Az g WES ol gl

Houpt scale® A&l WFE 37132 v (Houpt,

AT 103
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TE g delgts FES =
bl Sl AE, dE FES oA &2 A5
= TE Wgol fie A5E skl o] ol #A
ol tiek Wz AW, vol, F5AE eI
Weag 77t obE g%e Akl =4 W
T T WY ZAgeH, 173 23] A &
e} FE HEES v|2sl7] 9)sto] Chi-Square Test
2 sl

°F 17¢(CH +
H + N) 48% ,2:r’-(CH+H+N+M 517 o]},
127 239 dAsh o), W AW 2 BYA, 2
7 CH ¥ midazolam®] &% Table 29} 7t}

123 279 A4 2AE vl e w179 7
$ A4 "3} 980l 68.8%, IA HI} glSo] 31.2%
97, 279 A AA wF Lol 882%, AH F
I glEol 11.8%% 272 AFolA vE ZIHe]
o < 0.05, Chi-Square Test). 173} 279 +E Hb
o= Hlasils Wl 175 AF 229%, 23] B+
59%% 279 7A%7F FE H-go] ¥ HYrke <
0.05, Chi-Square Test)(Table 3).
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1989)(Table 1). Houpt scale®] Overall behavior’} 1-4 o] i oln] A3l RS FeFHog =A
A AE AREA Gk AT, 568U A5 @ ATelvh webd AT viel A BAES I
Table 1. Rating Scale for Overall Behavior

Excellent - no crying or movement 6 A8 2% A=

Very good - some limited crying or movement 5 AR 59 I

(e.g., during anesthesia or mouth prop insertion)

Good - difficult but all treatment performed 4 AA 523 95

Fair - treatment interrupted but eventually all completed 3 Y 523 9l

Poor - treatment interrupted, only partial treatment completed 2 AA w23 95

Aborted - no treatment rendered 1 A 2% gle
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Table 2. The Results from Univariate Analysis of Pa-
tients and Drug Characteristic between Group 1 and
Group 2

2
17 X
(CH+H P value
(CH+H+N) SN+ M)
A
L5 22 24 0.903
o] 26 27 )
A NY) 383+ 137 429+ 198 0.183
5 (kg) 144+24 162+44 0014
CH &3Fmg/kg) 612+69 586+7.8 0.080
i lam 2-2F
midazolam 5% 0 0.175 + 0.071 0.000
(mg/kg)
mean = SD.

I AFANA G EEE Holw, X859 43} W&
LS 149 AdllE Aosle 7FEe
AP ol7] ol 2 A &7 J5H A &F}
ez Hrksle] wlwslict A8 & e
AR 7z Pgs TEIV] A AW AW B¢
vEhd 3] B, X8 HEd XE AL 5
2#3Fo] Houpt®] overall behavior scaled AR-&3}o
Assliet. dE Eol AU X8E
A gl 224 A A el
7t N85 APetr] oAU X5 A|7ke] A%+
Solle A4 27t glgoz 7hesaich.

o] odFtollA] chloral hydrate (CH), hydroxyzine (H)
3} nitrous oxide (N)Z ©]-83F 4o} ZAA] midazolam
M F7F A3 A9 A4 23 9dgeol 882%,
F7b AgEA %2 A9 AR A Aol 68.8%
2 M9 Autel Fodg Kok aaAel Qe =
& ke AE & ¢ kP < 0.05, Chi-Square

Test).
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vl CH 37 &% 172 612469 (mgke), 272
58.6+7.8 (mg/kg)l & F I Apolol]l A3 Lk
Aoz {3t Aol7t gldekP = 0.080). 27
o M F7tE A& 1TEY CH7F A &% Fo
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Table 3. The Statistics about Effect of Sedation and
Vomiting Response between Group 1 and Group 2 (%)

27
1 i
(CH+H P value
(CH+H+N) FN+M)
A #H3)
+ 33 (68.8) 45 (88.2)  0.026
= 15 (31.2) 6 (11.8)
TE 43
= 37 (77.1) 48 (94.1)  0.020
+ 11 (22.9) 3 (5.9)
Al 48 (100.0) 51 (100.0)

o2 Qs A7k M Ageld Hgltha

AAZ AR FF2 FEY &3¢ ohe &4
o A & A, 24 A, d==, 9% A
g Soll AR B s wromg U3 &
Fo g U3 A ANAAE kst KA o] o] Fof
Zlth(Webb and Moore, 2002).
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4% & gemz AnelAst A
o] 2174 "?‘"ff*oa‘ z4% + 9t
o7 o= AX ZAHe] o]Fo|Zl
AelolA s FAE oz Ao W 2
Al Hex obch w3k Huksl FA W Xg It
A T AE vHE gl At A3 oAECA
Aerow 0%
Myers et alol] wt29 CHE 7
M2 F7} Foigt 2-5419] 3HALe] A heart rate}
respiratory rate, blood pressure’} F4 Wl 9lvla
ﬂo}oﬂc}(Myers et al, 2004). AA| 274 AL
7y A ZEsYt 3F At Fo A
oL 010414— o]_‘:_ CHE o]%o{x] X];G
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off i3t A= oFF w|F3lglck. Midazolam< bar-
biturateL} alcohol®} 7+ <=3} b7 AL-£A] CNS
A4l Bt FoiElel JE dHldg AZET S
B go] WAl 934l AA 4 9lrh. Chloral hy-
drate®] WJAMAHEE Trichloroethanole] A7]=H| o]+
G= FAZE E-eloh wEkbA CHEE MO W3 A
& Aolle 3F JA % 7hsAel FrtEERE
2 971 H 23l blood pressure$} CO, ZHA|7}
A=l Myers et al, 2004).
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