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Abstract

Plate and Screw Removal after Orthognathic Surgery, under Intravenous
Sedation with Dexmedetomidine and Pethidine

Hee-Jea Kang, Jong-Ryoul Kim, Si-Yeob Kim, Tea-Sung Choi', Kwang-Uk Chang'

Department of Oral and Maxillofacial Surgery, Jaw & Face Surgery Center,
'Department of Anesthesiology and Pain, On General Hospital

Purpose: The purpose of this study is to identify the changes of a physiologic nature and the sedative parameters associated
with dexmedetomidine and pethidine, in patients undergoing plate and screw removal surgery, after orthognathic surgery.
Methods: Twenty-three patients were sedated with dexmedetomidine and pethidine during plate and screw removal, after
orthognathic surgery. An initial loading dose of dexmedetomidine (1.0 £ g/kg infused over 10 minutes) was followed by
a maintenance dose (1.0 zg/kg/hr). Systolic blood pressure, diastolic blood pressure, mean arterial pressure, oxygen saturation,
and heart rate were monitored. Perioperative amnesia and anxiety were recorded,

Results: Significant changes were found in the blood pressure and heart rate (Freidman test, 7 <0.05), but not in oxygen
saturation (Freidman test, 2>0.05). Amnesia during local injection was observed in eight patients (34.8%). Compared with
the preoperative anxiety score, the intraoperative anxiety score was decreased.

Conclusion: In this study, we found cardiovascular and respiratory stability in intravenous sedation using dexmedetomidine
with pethidine, in plate and screw removal, after orthognathic surgery. Furthemore, intravenous sedation using dexmedetomidine
with pethidine shows adequate analgesic and sedative effects.
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w5 g UARE S o 1d ool AlASkaAL ke ol
AREe] B2 o|Foll= 543t S= AR Zof BdFo =z QlE
&5 AAZE wihe- e wiEolw, BEgk Al ot Sl
735 Y=ol gigt BikS S8 7 7 U2 wEA
A AR ARVl Al U= 5] ol 7HA] o=
s AAE a7skal U3l

olgldt H&3 Bl WAke] AlAe mawlEste] ol FojR =
Fhst ol A|nt, At ol sk EQbo] & A% =EA
ArmiEstel] o) FoAA7I% gkt SEAE, oite] kAt 2l
uiHel gk Al FEs 7R HaL o B s oozt
= ABEAIA RS BAAZ|A EoH4L

o]FFE] AHFAelME S| = H 2 FETe] B
i, W T 28l oAl Al gk Ay o) AExlgE
o] ARBSIaL glom, St Bl UAL AlA A efekrlrdatel]
Al FAnEE Fal ol AlYEAL ek aefg cHRlEREE
opioid A|Y2] fentanyl, short-acting benzodiazepine AG<!
midazolam 5o o} TFA 2 &5 FRFz] FAEC]
Hasw Jow5,6], o= 18] A AlEe] propofole] X
ol ARGEIL Qlovt SFol theh oF= Y] FRreR Ve
gol] gt orte] STt a7 EE o] Stk 8.

e AFH A oJ2ehgS fEshs o oHAlE
% dexmedetomidine2 7#3} alpha-2-adrenoreceptor ago-
nist2A] g = Al SFel thigh FFFe HaL, FAll s
9 ZPgaRgol glom, dgf Yl AMkEE TRATE oFeoltiol.
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o] At Aol S5 F WAL Al S vk St 5 2370
2} 51 oz} 18™)L Ao 2 39l BE 3kA}= American
society of anesthesiologists (ASA) ¥ 1521 3= oz

st
2. Ay

1) Intravenous sedation

BE = ] B3k $ QB FHsHA| §F the glyco-
pyrrolate 0.1 mgS Fof3lal TAPEAIE o] 83l 27T
(baseline vital signs)Z 7|23}t o]F =718 (systolic
blood pressure, sBP), ©]$4718%(diastolic blood pressure)
3} H-s &P (mean arterial pressure, MAP), AE=(heart
rate), F|EFEH AALFEIS(sPO,), AAEE R|&Ho 2 Fzh
stom o] MEl= FRF sEnlh BE RS 7153
Nasal cannulag E3] 2 L/mine] A4S EoJ3}c).

A 21nlE S 2J8)] dexmedetomidine HCl (Precedex®,
Hospira Inc,, Lake Forest, IL, USA)S Fof5}90o™, 1.0 ng/kg
o] g2k 27)82Kloading dose)g 1087 FU3FIL}. Dexme-
detomidine HCI®] Z7]&%F FUF} FAl9 pethidine HCI
(Pethidine®, Hana Inc., Seoul, Korea) 50 mg2 A9 =
FU3FRo™, 5E F pethidine 25 mgS F7} FU3ALE.
10827+ 5383k AA5o] olifo] =R 9o dexmedetomi-
dineg 1.0 pg/kg/hre] EE2 = F A&FY(continuous
infusion) &}tk

T2 nlEHE= dexmedetomidine] A&EFU(continuous
infusion)¥} A0l % F-9o| =24m# (2% lidocaine HCI
with epinephrine 1:100,000)7} A3 =AcE Farts S35
stot 2he- Z42F 1.5 BE, Aot 29 4 1.5 4E, oF- 1.5
WES Fofailtt. Fe=o] AR A FojE & 5]
AA] AERslS), St a5 Tl BRke Ak B
rescue drug® midazolam 0.5 mg& T3}t

W= 3E-& 98] dexmedetomidine?] A|&F(continuous
infusion)& BT Al SR, BEE T A=
B EAR o]F3sle] 3027t AdF(vital signs) ¥ F SEgh

oPgol glom AR olFact

-

2) AFAZRA}

FAlAl AL} Al ARAE 2PdeH st = d 7t
£ skl o] Fuval WA B3 $ HEAE vA] ZAdEHAl
slo] = 5 LS SISt = A, F9] 7o (amnesia) ¢
e 8l S (draping), B4, FEF, BHOE U
ol It = T 71k APEE FE FARBEES SRkl
£ E0] g o] FAfellA] FApiE(draping) B FAREE
7195 ke Bl a5, B3l TIePe] e Aleg Akt
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b,

3k = A WA wileE BobE o] B &
Z =71 Bokto tisiA = visual analogue scale (VAS)HOZ
P\ VAS 0 3] BRIEIA] ek 10: Fmel Bk,

3) TAME

A XAk o]%- ASe] Wslol tigh fo)d AT
A&l Friedman testZ A|33Fem PFro] 0.05 olskel 29
BAFSR frofsithar wdsilnt. ojxH folst AHE Kol
= 7§ Wilcoxon signed rank testZ A|g3te] 27| 4A5
(baseline vital signs)2} 2t ARIH gt Afole] Zfolef st o
< ke PEre] 0.05 ofdRl A folgh AlolE Hole Zle
= Actstirt,

4

ol Fhedglh ) 231e] Hatfol= 23,945 454119 ~43
Ahelr, et AFe 55.9817.44 kg (46~75 kg)oH AM&-H
dexmedetomidine®] %& 84,59+8.64 pgolH & Forzt
(Z7) 8T~ AEFUFTHS 40.55+7.08%0]0, A7t
(T3 ~ B3l a) L 35,8617, 26501, 21| 3} &

B 9 Al(nausea)S FTASFITHTable 1).
LA R Al s

o Adbre] Wsh= Table 2, Fig, 1, 290 71531910,
1 A= ¥ dexmedetomidines o83 JA7IRE = &t
g Alakge] FARMA o2 frofgh st #EE vk Friedman
test, P<0.05), 27]-85FFU(loading dose)S A|ZFEHA] &
T FEHEgd 5718 Rt SR, ofF 27
B Y(oading dose)o] Bt A0 7FA] 7HAshd St
& T AFAsDel] FA% VS Helth wawlE A%
S7HE olgr] B, 7188 B s kS 20+ $HE

ZA3F ZHa=ske] o]b7 |8k 257, HEEHEe 3040
At A ARE] 2718743 (baseline vital signs) ZHHETF S
oz &AHEHP<0.05).

A= 2718385 (loading dose)-& AJRFSE 3 5Ho] ]
F AJHol| baseline T} 523 74P <0.05)3kL o] % Al
T2BIE} FAanlE ATRE] ZBIe ARe] Aol ule)
&40 82 ZHAgtHFig, 2).
& o] gl 271895 (loading dose) 3t A1
(bradycardia, 50 ¢Jsho] A=} FAmlE o] thA] &
7¥ske] o]F Mul(bradycardia)e BEEA] JtHTable 2,
Fig. 2).

2. Aaxsle o] w3l

Dexmedetomidine©] 7|82 (initial dose)S. & Eo{7+=
10839} 7 2t AkEsheol| QloA] ot sk vk
K Friedman test, P >0.05), 73 S+ 32 HQl A=
3l kzlolA] dexmedetomidine?] Z7]8&5K(initial dose)o] =
ORI 102 F A2Tsker} 91Rlort ofF lelson] B
I #EE v ol AR YrHTable 2, Fig. 3).

N

Table 1. Summary of patients characteristics and duration of
sedation

Demographic data

Age (year), (min, max) 23.9+5.45 (19~43)
Weight (kg), (min, max) 55.98+7.44 (46~75)
Sex (F/M) 18/5

Dexmedetomidine Hcl («g) 84.59+8.64
Sedation time (minute) 40.55+7.08
Operating time (minute) 35.86+7.26
Complications
Local injection pain 2
Nausea 2

min, minimum; max, maximum; F, female; M, male.

Table 2. Changes of blood pressure, heart rates and oxygen saturation

Time Fretlgsr?an Baseline 5 mins 10 mins 15 mins 20 mins 25 mins 30 mins 35 mins 40 mins

sBP (mmHg) P=0.001 131.43 131.78 131.13 166.13 154.70 142.17 134.91 131.61 130.00
£11.29 +12.92 +13.13 +18.28"  +15.54°  +15.45°  +12.83 +14.45 +16.08

dBP (mmHg) P=0.001 81.96 78.57 78.61 92.57 86.30 76.43 70.35 68.74 65.00
+9.41 +17.24 +13.55 +£12.25°  +12.85 £11.22° +9.46% +9.28% +9.46%

MAP (mmHg) P=0.001 98.45 96.30 96.12 117.09 109.10 98.35 91.87 89.70 86.67
+8.37 +12.17 +12.13 £12.57° £12.43* %1135 +9.66° +9.72°  +10.38°

HR P=0.001 73.48 62.13 68.70 86.09 87.87 86.57 82.30 80.65 78.86
+12.34 £12.05°  +14.66 +14.08°  +13.03°  £10.55° £7.75°  +10.90°  +10.70°

Sp0O: (%) P=0.061 98.35 98.70 97.43 97.96 98.39 98.17 98.13 98.35 97.92
+1.92 +1.94 +3.04 +2.34 +1.44 +1.70 +1.14 +1.81 +1.66

*Significant lesser than baseline (P <0.05); bsigniﬂcant greater than baseline (P <0.05).
sBP, systolic blood pressure; dBP, diastolic blood pressure; MAP, mean arterial pressure; HR, heart rate; SpO;, oxygen saturation.
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Fig. 1. Changes of blood pressure during dexmedetomidine
sedation. sBP, systolic blood pressure; dBP, diastolic blood
pressure; MAP, mean arterial pressure.
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Fig. 2. Changes of heart rate during dexmedetomidine sedation.
HR, heart rate.

3. Perioperative amnesia and pain

FAAE(draping) F 7194 237 F 5HH(21.7%) 2] &
Aol Fe 7 UL, FamlE ol gk 7| ke 237 &
8T8(34.8%), & F 71Yde 231 T 13%(56.5%), B
Aol st 71 231 F 1578(65.2%) 2] FAjollA] ]
ek F= T 2] AN FamEFAL Y B T
Sadtglom IAwnbH ol F5E Shdhe Sk (ith
(Table 3).

4. Preoperative and intraoperative anxiety

e g A A 3R s B9Re 5.58+1.16
olH, o] i F AP} Vsl &5 Bl tisiME

3.42%2 5009t Table 3).
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Fig. 3. Changes of oxygen saturation during dexmedetomidine
sedation. SpO;, oxygen saturation.

Table 3. Perioperative amnesia and anxiety

Perioperative amnesia Number of patients (%)

At drapping 5/23 (21.7)
At anesthetics injection 8/23 (34.8)
At operation 13/23 (56.5)
At suture 15/23 (65.2)
Perioperative anxiety VAS
Preoperative anxiety 5.58+1.16
Intraoperative anxiety 3.42+2.50

VAS, visual analogue scale.

i

o[ ¢iollM fel= ot = o]F o7io] A Aol
dexmedetomidine¥} pethidine& ©]-&3F AR5} <
HAATES ALl tudss olF T&3te] A= o
2] 71A] olfi2 Eolr= E5A o= Sl F31EaL 9lom
tuATEs AldE S} T tiiato] IAvEstel 54t 9
WIS A8 BRIt FE2lollr] o] Folzls F43te]
AFRE v AFe] F=EXE el BRB} TEE 71
Al = £3] Wk A(scar formation)® FYg20] TAmlF <]
Y Al TS 7 A ok AR A ofgk 55
I FET B B5S AlAsh] sl e e o2ekxl
A(conscious sedation)o|t},

AEIAIAS s 24 £ dexmedetomidine S A~2]R}
S(verbal stimulation)e]] 98 Aw=o] o215 fAgk A 24
3t 1S 4& 4t} DexmedetomidineS midazolam 52]
gAY fentanyl 5] FsoFE} vlas] Euf &4, 21
35, oA, TESS FEo] A2 Aos Husa JJeH10L
Dexmedetomidine2 clonidine 2t} 8uj o] A€l al-

pha-2-adrenoreceptor agonist® n}A|e] 828 FHAA7]H

N
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ZEg JeoAx detolut Alukae] whg-S HA| fFAISH
[11-13], B3+ 2<(spinal cord) Yol §J& alpha-2-receptor=
E=72(pain pathway)E Z43}e] o] Axo] AEavte
71ALtH14-16). E3F dexmedetomidines= T vlEAlel=
2] d¥H(natural sleep)d AR FHARE-S F=gich
[17,18]. o2t E3==2 213 dexmedetomidine2 2|25} F
ARt A1), SRR ZAIEEEL] $xke] 21
(18], &3p71A WA 7AH200 Tl ol A= qrt

0|87 dexmedetomidine-& o8] 2]g0] o] A A}
oA AEH o, 57 =gkl gt FFol HaL, w3t
Zdgh gile] 7 (sedation) ¥} 719 d(amnesia) & D& 5
UL, P (sedation) o]F ThE kAo vl3) WE 3|E-g Holil
Atk o]2f3 dexmedetomidined] FHES & | X|7 & oot
HFHe] Al gl Fszof] Qlo] HHe] 2AIR ARSE - kL
A2} o 3Tl dexmedetomidine®} pethidineS ¥
|3t e B T =W Bl Bl wisle}
TampF ] 9 Al e B dA] s dofRaat
3}ict.

A7 APEl7] A dexmedetomidined W= AMEIS
| SAnks o)F ol Se X% (sedation)S ZHEH3I3
ouvb FawE FAF FY AlY] T At w sjaEA
egot o ArolM= Wik XEAIRI pethidineS AR&3}]
gl gk Heaas 7|tk

ofH e oty & T FHHHAIA FEs g
4t Aol Ay AAniHE sl 718K initial loading
dose) 22 dexmedetomidine 1.0 1g/kgs 1087t FU3IITH
Dexmedetomidine®] 27183503} $H4| pethidine 50 mg&
Aul 2 4310 5B 3 pethidine 25 mgo] F7} U814
o} 1037 5188 7d5e] oPdo] dEEA] ¢4o™ dexmedeto-
midineS 1.0 ng/kg/hre] £ RS (continuous infusion)
< 33k

Benzodiazepine©4 opioids& ER8l FA2LEFE(sedative
drug)®] 7Fg &5t H2k8 F sh-hs 5F Ao, SFAA|<]
A 82 oAl Sl wet theket xS Helvh21,22,
o Aelptis 353 dste] spO,E S Dexmede-
tomidineS 2-83h= B2t AAESEo] Fofdt Wl TEER]
kK Freidman test, P>0.05). ©]&= Yamashita S{23]°o]4}
Taniyama 5{24]1¢] o]x1¢] 753} B|s3 295 Hola Q.
olgfgt TFAAel thet JFo] A2 F2 &F sFo| JAE
) SS9l Yot It rele 238 Qlo] 3=
317] ok 9191 oljhA Jo] Fszof] Qlo] o= =g
T ok

ofH Aelx] e Fgte] WslE B dexmedetomidine
o] Z7]-835(initial loading dose)o] AJZE|L 5%0] Zupd

\

A BaENE}HMAP) T +57]18HsBP) o] oRRte] SV ¢
ZhEal, o] % 10+0] ApHA] FAFAS] djte] s Holal
At o]k Ar)H2l Fte] F7)= peripheral alpha-2B-re-
ceptor®] Ao g Qs FFZ(vasoconstriction)S TAYA|
717] wEolH, o AR5 (sympathetic outflow)S 7+
2AF = 5273 A(central nerve system) o]l )= alpha-2-adre-
noreceptor?] sk A# LEhtr] wiigelth25]. o] gt
27] 5uRte] djte] 71k I Al 73.48+12.343) 0N
02.13+12.053]2 fFoldk 742 HolA| =w, ojzjgh A&}
(bradycardiac effect)= de] 7ol whE AR (reflexive
response) 0 & AZILH26], 108 F<F Z7]8&3K(initial load-
ing dose)o] Bl % Jetolilic 92 H2Hol Hark
a1l okelstalZd B-E(infraorbital nerve block)S 3Fal 3fetellA
= %= dE&2E-E(lingual nerve block) B X-4mlEHE A3y
Stk Al A5 frelshl 2 wge Ak dastel
=ankg T 1580] A AJFHEE 27|84 F(baseline vital
SignoHick 7128 G BolA) ek, AM el Fawk A5
ZhHEpE AR e} R0l A8 HolA 2T
(baseline vital signs)Rt} 734d dlg FAEAE e}
o= FArHAA] EZgE oz Z&l(epinephrine) o] 28+
gko 2 o] A 108712] dexmedetomidine?] Z7]8-%F
F(initial loading dose)©] B3 Fof o] 2SRt} TAaE
= A FEek A (sedation) o] =8 AS ERISE & w2}
A% AR Aol 22 Ao AZHTH27 28],

kA 0 2 benzodiazepine¥} low-dose opioid 5& 7]
A(amnesia)S Hol7A| FH29]. Dexmedetomidine2] 71
2l g3 amnestic effect)@} B8], Ustiin {3012 A3Th+-
| BEx|3kA}ollM 4 pg/kg/hrE dexmedetomidineS FJ51%]
S w 71odde] vreRA] dskekal Bkl ow, Makary &
[31]1& dexmedetomidine TH= ARR3}FS Wl 26%2] SER}olA
A FAF FY Al TS 348kl 3% SEAbelA] F
F 558 308k 5 719 a I amnestic effect)”} HE31ck
e}, Ogawa 53210 ofsh 102712] 1.0 1g/kgel 2718
- (initial loading dose) )% 0.2 pg/kg/hre] EEZ T4
Sl o 1379 S} 5 9vge] FAjellr] 71oh o] veRdtiaL
Huskgitt, B3k Taniyama 52412 108719] 1.0 1g/kge]
Z7]-85F U (initial loading dose) ©]% 0.4 ug/kg/hro] &%
2 TS wl 789 S} T 4Holx] TP Ale] VRt
B 8l8Ict Bergese 5{1910] oJsbA o)2Js} 71vhl Alehs Al
3= 3179] $A}olA dexmedetomidine® midazolam-S H-&
AREEFIS w 77 (laryngoscope) & Hi Aol 88(26%)
9] A} 719 a3 amnestic effect) S RO <250
= 117H(46%), scopes AASR= Aol 2678(84%)2] Skt
A 7P a I amnestic effec) & Rk Buskich, 2

oz

N 0_'>_‘4

[o
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AolMf= oH ATollM dexmedetomidine ] 7]l gt
(amnestic effect) & H7}817] 93l #AAS(draping), 4w}
3, 77, BHO=Z o] ZF Aldelx ] &2ol tist 7]
AcE Jﬂ7}o]—°31‘4— Dexmedetomidineg Z-83}3L 108 o]
o] ARl AR (draping) AlollE 5TH(21.7%) 2] $ER}ollA]
7192 (amnesia)S H2H, dexmedetomidineo] Z-&H
T 10%0] At ARl H2wH 5 87(34.8%0)2] BRI =4
nlE FYoll thek 7190] fIlor, ARto] Aol wet 71oP
A amnestic effect)= S7F8t S5 B UALE A7 shk=
o Rt 719 137(56.5%) oM BEESIC oE F3
E ] dexmedetomidineol] &g+ 7|22 3 amnestic ef-
fect)= AlTko] Aol ule} S7IslE Aoz Ashy 7|94
S3Namnestic effect)”} Q3 =AnlE] Fo 27l @ %
Fote] FjoPale ok 1/3~1/29] SAjolla] AR How
Ayztgict,

Ogawa 5132191 &J3FH ramsey score 304} 4 Fxo] Al
7] Q3iA= dexmedetomidine -8 ¥ o= 134 o)t
Aok FhchaL 3Fg1o ™, B3 Nelson {331 )5 dexme-
detomidineol] 2J8t 71 (sedation)-> AJ2]Z<]
sleep)l% H|S=8hY A|&HQ] oFgRe] FY Folx Al=ol o)

2= 9oha st} wala] B FtelAE dexmedetomidineZf

7 (physiologic

pethidines wgate] 243 AP ant ey 7kA 7k
= AR Solal maniFel of S58 A1t stk

olof] B ool 27183 (initial loading dose)S A&+
3laL 10420] AP o] FAnHE Ao, 2782 $kxlo
A A T Fos 3o VA Sijelxds At
FH F 558 345 gk}, AUk o 2 dexmedetomidine
T ARG Al 153 o)do] Auol gt o] AHS I
9o} o odel o] pethidineS H-8ARSEPH Snl
FEAbe Y = AS Aoz 7Rk B8k VAS score®
S e d FAe B2 5,58+ 1160|310 &)
A 4“%% Eolzto) tiel] 3.42+2.500 8 FHadhe
&t on o= QA
Z+g-(anxiolytic effect) ZF Holx= Aoz AZsic)

2 ATelrle o] Bt o]F 307t SHAlA AT
T AR ofsslglon, siEA 2 WAoo tE #Ak=
whAELA] ket SAYF dexmedetomidine™} #EE B2k
% 3= A 8]E(prolonged recovery) 22 oli= dexmede-
tomidine?] Y71 24170 7] wliEo|th28,31]. kAR <
5 At 222 APt 7hssE B8-S $IsiAlE Makary F31)
of| k= 82,2424 380] AQ¥cha st wehx] 8 Ba
oM F=sh= A S ofF F 308 ol SEAN BT
T HAR e Ao] & Zlo= Ak

A :1

r:ﬂow

N
=

dexmedetomidine 2]

_{
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=
ol AFelM Pl F 55 E WA Ak =l

4] dexmedetomidine®} pethidine& -8 ARS3le] Al 1)

AL st dgF W Ak w3l 539 o AT glo]

-3l 2158 3K analgesic effect) W 21 G (sedative effect)

E A& = 9I9ltt. Dexmedetomidine ARE A] VER= 7194
2lg ¥ amnestic effect) S Z7MA|717] 5k 243t 82 2 HE
obzo] tigh o we A7t Fed Hom it
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