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A Prospective, Randomized and Controlled Study for the
Efficacy and Safety of Sedation Technique for Implant Surgery
by Combining Nitrous Oxide and Intravenous Midazolam
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Background: The purpose of this study is to investigate the efficacy and safety of the sedation technique for implant surgery
by combining the use of inhalation of nitrous oxide/oxygen with intravenous midazolam.

Methods: Patients requiring surgery for the placement of dental implants were randomly allocated to two groups receiving
intravenous midazolam or a combined technique using nitrous oxide/oxide and intravenous midazolam. Safety parameters,
cooperation scores, anxiety scales, total amount of midazolam administered and recovery time were recorded and compared.
Results: There were a statistically significant reduction in the amount of midazolam required to achieve optimal sedation
(P<0.01), an overall significant reduction in recovery time (P<0.01), a significant reduction in anxiety scales (P<0.05), and
a significant improvement in cooperation (P<0.05) and peripheral oxygen saturation (P<0.05) when a combined technique

of inhalational N,0/0; and midazolam was used.

Conclusions: For implant surgery, this combining sedation technique could be safe and reliable, demonstrating reduction of
total dose of midazolam and level of patient’s anxiety and improvement in patient’s recovery and cooperation.

Key Words: Anesthetics, inhalation; Anesthetics, intravenous; Conscious sedation; Dental implants; midazolam; Nitrous oxide

ME

At} eloldel T4 ) e 55 24 2} B30
o FeeS o IAITHLA). ol2idt B Feee ¢l
o)7] ek ofe] 1A AAEo] o] ko3, Ao

= 71%=E HdsA Rkl AR olu Rl A

g o] &HaL QloHdl. Aol s Are] o

25t 2Rt Ha: el A4 Azl FAlol Bale] 271

Received: 2012. 6. 15 - Revised: 2012. 6. 27 « Accepted: 2012. 7. 2
Corresponding Author: Chang-Joo Park, Room 421, Division of Oral and Maxillofacial
Surgery, Department of Dentistry, College of Medicine, Hanyang University, 17
Haengdang-dong, Seongdong-gu, Seoul, 133-791, Korea

Tel: +82.2.2290.8646 Fax: +82.2.2290.8673 email: fastchang@hanyang.ac.kr

JOURNAL OF THE KOREAN DENTAL SOCIETY OF ANESTHESIOLOGY 2012 Jun; 12(2) : 69—74 69



Seung-Hwan Jeon, et al : A Prospective, Randomized and Controlled Study for the Efficacy and Safety of Sedation Technique for Implant Surgery by Combining Nitrous Oxide and Intravenous Midazolam

A B IZHE XzAFo| AYAUE Be- 1 F
AR} 2o HGH3 Al ek A B 171] e
o] Bl Ao Abdoltt. o]t 7B UEHE gl
AAhg Ao 82 53 7= AT AIE olFe]
e =22 & 57 ok

A TG Aol F2 AREE 7 TR sk e

FUU A ruEd AFIAHe] A
o}, o] F 7HA] A A HelA] Soldigt Fakgol
B uh glon XsAZINE A-sHA| s=rdrhd vk @
Ak AP om &84 4 UoHol shAlRt F e 7
Zke] TS 7HAAL Ql= Flo] ARdoltt, ofitshElA: {4l
Ao FH S °] {]72?‘?3 G50 2= St SRS
o] HA &5 F Qo] FETIRIe] Aoty s
7 =& il ARsole IR Aot 5
Atk Aotk kA AHEE 7HAAL =t whe o
AR 38 HA(titration) 02 JAFF X&) Wl
ol g guol B339 53 ¢ Ao kg

BE S #e T Aok Bk o} T5 17;3‘741 i

for
)

'j}l'm

ut

rﬁt—h Fﬂ

1=

1“4—*—‘:9’ Xq—zr Rl ARk ofyz} of F oA
de] A Zolnt, we aapieat AH 71obd
o] Bolgog ArfHos ¢t
A (safety margin)o] B Fg5Fo] ALE-S TS 4= Qlo
H Fzkgo] 23 AgA R ZFrAd (flumazenil)- & ARE
S ot o RE ARl w8l w|x|= odgke]
ziet sfelebe d9ks WAl Wk goln S3AEHE
oAl At vk Aeld. MEade 7IdE &

glom g g FEFo] = s EAPE 2
T otk o] B Hell= $hgh slEo] o] PR|A| ek
T Jom ntEs AFAAs ] 7 Wl o] L FERt
A& 7ol wief o] 2 A dEoRe B
& 4 SlTH3,14,15,101.

o] ATFre] BEAL JAFUE FEAollsbdl F94H 1|

tEd A5 Washs 4o Bt QXY A5 9E

2Al(antegrade amnesia),

70 S| ThobR ket El 2] A2 A2E 6974

U QEAE dobiar o] eI o] s hA,
FIARI el =27k dasdh vtkEite] £
2 BEARE B4 e PN S5} 2o 7)FoA] Ak

H
En

J

fob
A
rx

20100 190 12971 eejstangsl A3 Aokt
vlolsh e 94 5 Adiskmael QAR

r-\

¢I(HYUH IRB 2010-01-014) 3}l wjo]2loji} ¢dxZ] o]
2] 5o BrbAel o] gl TY|o} AL&UZUEAT

B4 F 03 e ulu]fé—%e SEEER DAY

o[)

_l

f

TR B2} 301 okl A FYF vivkEdE A
Z B4 34 30WIED R o] AT 2185+

o e B nEutHEEs] AT EE T 18ely
27 A= FollA Aeslgict

2 ntEd AFIYHEES dmo8 Agsiln. A+
A2 g F 377 3 mgo] &3] Ulﬂ%%"% #1418
“T==(clinical end-
Ag 1 Sl =L upA

1 mge| MHEES 22 WaoR Frpdoe Fofsitt.

ITe ohustAs FUT viEY A% WEUPEe
Al b2 @7 10%e] ol sk Ao

ME
)

o 50%71A] SAH R 10%Y &5 F7Fslch 2
of A&l FUZIA Follw AfolAN
oAR|A] ¢S A FUNF S FAlEH e A5 A
Zakdeh, A 287 2 mgS HHF FUsH. 28F
Aok Aol =EekA ok % 1 mg&‘ Ash= %LV#,
o =2e w7hA] FkR
TE =T Wé a7t “*01%17%1%
A rtkETE 1 mg¥ VIR Fofste] dslke TS
FARFI. o] BuAAY JAE ot Hasg A
oprbelE A S-S ThA T THAITIAL 100% AAE F

ekt

Zﬂ- Z] go]

ne

=

4’“101 LopAIA =

—10



A58 9 59 JBUE $4 AT vickEY AFsh olshAn FY B8 AW wstsh Aol BF ARA FAY WET A7

2471

3. 2E= U SAEN 2
ool £%F fAEe] AR B9t H=(Table 1) [1719] nUEge e 2 ARgER= AFAAY = e v
=55 tﬁ.ﬁ} 1, AlEARE, Jx%(Table 2) [16], AR&3F 7o) 242 17783} 13802 Hadge] 50.1 £ 3.4419

g, SEARE, o He) dRto R aw o vEmiEes] AAleEET 16 25 0] 7 15784
HA ArzIes S5 2 SAFEL Sigma Stat 08 FAEIEE o]9} v opatal s FY vitE

(version 12, Systat Software Inc,, San Jose, CA)< o|-& I AT HEAAH = [T Y TFAd0] 42 151 g
&} Student r EAHOZ Fo] 4 005904 B|uZskIc) HatrdEe] 46.7 = 5. 14192 nl=nF7Ets] AAl T

19 1870, 23¢] 12902 PRI AR B3t
Hwo] Ml IS 6.3 £ 1.2, [\ 4.9 + 0224 I+
oA IHLE oF 29% U & BAIZC R fofgh Hals Ko

Table 1. Anxiety scale and grading for dentistry
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Table 2. Cooperation score
Score Definition
3 Cooperative and not agitated during the whole procedure
2 Cooperative and not agitated during most of the procedure but agitated at time of invasive interventions
1 Agitated during most of the procedure
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Table 3. Allocation of patients and anxiety scales

Age ASA PS Anxiety scale”
Male : Female . .
(year) (1:11) (Preoperative—Postoperative)
Group | 17 :13 50.1 £ 34 15:15 49 £ 0.2
Group I 15:15 46.7 *+ 18:12 63 *+
* P<0.05

Table 4. Comparison of sedation data

Procedure time (min) Cooperation score

Total dose of

' Lowest SpO> (%)
midazolam (mg)

Recovery time (min)

Group 1 265 + 5.8 14 + 03 85 + 1.2 310 + 84 924 + 18
Group I 24 + 5.1 25 + 08" + 06 174 + 587 975 + 0.7"
“P<0.05, | P<0.01

FJTHP<0.05, Table 3).
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