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Abstract

IV Deep Sedation Management of Waardenburg Syndrome Child during Dental Treatment
—A case report—

Seung-Oh Kim

Department of Dental Anesthesiology, Dankook University College of Dentistry, Cheonan, Korea

IV Deep sedation is useful for Waardenburg syndrome Child undergoing extensive dental treatment.
We experienéed a case of dental treatment under IV deep sedation in a 3 years old boy with Waardenburg
syndrome. He was treated on an outpateint basis. He was diagnosed hypothyroidism and received thyroid
hormone. Premedication was done using ketamine and atropine IM. Induction using N>O-enflurane mask
ventilation was uneventful and intravenous cathetering was carried out. IV deep sedation was maintained
with midazolam-N20 combination. After monitering the patient for 2 hours and confirming his recovery,
he was discharged from the day care unit. In summary, we report this successful IV Deep sedation
management of Waardenburg syndrome child during dental treatment in as out patient. (JKDSA 2006;

6: 6~12)
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Table 1. Diagnostic Criteria for WS Proposed by the
Waardenburg Consortium

Major criteria
Congenital sensorineuronal hearing loss
Pigmentary disturbances of iris (complete
heterochromia iridum, partial or segmental
heterochromia, hypoplastic eyes)
Hair hypopigmentation, white forelock
Dystopia canthorum
Affected first degree relativea

Minor criteria
Congenital leucorderma
Synophys or medial eyebrow flare
Broad and high nasal root

Hypoplasia of alae nasi
Premature greying of hair (before age 30 yr)

HldlAe] B2 AgZdY wiie A8 AR
ol 23 BEsh BUE A U Aol ¥
ofols] A wekol] kdere Zrldl N2H =
Hat ote] PFde FAHY 24F 53 A
oyl Al opfellA X#;Ag7F FASY, Bt
of ool XA el Yol Asshd YYHERG
sfeix g7t H@adl, olAL Folrt v whe] A
% 9Aez Bolsh WAE UE 4 Az, IB 7
A AL HzHols] ol chehgA Thu}
AT, 2005). £ Fele HobkE $WE slo]
Waardenburg syndrome 3Fape] wlEH A= 7o x|
Reow o ANAXNEE AFHez 397
&3} g7 Hashe elelt)
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gol= v 38708 dol(HlF 16 k)2 A-guiehy
4 Lol¥olA] Waardenburg syndromeo. 2 Xlgl Hb
gor, AR GAHe e AF Az By
7l &g A% FF Mol FEME W EAA
£AE A otolg wal AHAA NS} o] 3
44 AA-AE A ©n g Pokon, A
ANAA AA Fes B F FAUIeAENE
Ak 3 HFAAZEE B8 F9 3Aolrh. EY
ZopX|Fell P xJolfAlFo R Ysiglon,
Zotrt vk 342 vlazF olglm ARA|ZE X5l

HzAolgl XA a7t Brts & Aoz o=
o, PF2AHA FAZ HIz AFeys 4
&3 glol AHeW ARH FNTe Yen @
A FAAE W vhgd P24 Z chloral hy-
drate®} hydroxyzine 73+ Fol¢} N,0-0; FYAA
Hgeez A7 FRq7 AEaert A
olzx o3t AF 7o} Midazolam 3.5 mg (0.2 mg/
k) 27 2850 Blou AE 3 Pobg 47
g ARSH AR AT HE A Falo] A&
F3 ol ZL A ey XX gsrE AA
sk wh2zhe] <2 Hofolth.

X839 3ole BEAket A4 e gdel =
Hsgla, Holel FTAGY BAHT 2e ARL
WA A @ W RolE AAE, A A 9
<= Hdd 3A Helx 3 E deog vl AeleA
EZo] Rolx ¢k Mallampti sign classlHlg 4]
Ad # o ¢ dele 297 g2 Ekge &
Z wE £2o) qlol T2 $AL NG TEF
7HeAel Foug FUAACl AuiF ol Al
2 3% ¢ 04 A4nd 2 PEE, 0 5
of sl ztA)s] dstel AAFFAANE et
obe FALZSANE ofolZ FHUEZE AlA
g A7 Fol w3 dEdl A2 BY F44

& g2 sasadn Hol Bt Asod
A8Y F SollA HIAe] FollA PojA# 3lA
Sob Wl it FASH 8 s 2 Aol
W BEZ] Asjel e YA S Aol
Mg ofolel A R2Y merel o4 sEA0l 2
FALZE ketamine 32 mg (2 mg/kg) atropine 0.3 mg
sloe] Exol FARAT. THEAL & Bo}
5%o] AvtAek ZFAAE Ex AA 3] A=
BERsh Y AHABAZ Gslo] BobF A3
Follolol T & WuALEsE ZR7) Bag
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E ¥ 8% £%0 24G IV catheter2 A=
FAE AX AL 5% D/W 500 cc g AR
I FY £5EF 50 g ol Azt 200 miloi] )
23t} Midazolam 1.5 mgg A8 AFL & =
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Table 2. Sedation Score (Modified Ramsay Scale)

Sedation level

Description of clinical status

A B W N =

Fully awake, anxious

Calm, adequate cooperation

Rousable to verbal commands

Rousable to mild stimulation/vigorous reaction to painful stimulation
Slow/incomplete reaction to painful physical stimulation

No reaction to painful stimulation

Fig. 1. Waardenburg syndrome Child.

2 FYAA{YE Digital MDM (MDM Matrix,
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Waardenburg syndrome<' Aod 4] $A(AD)G-A
Ao oF 420047 1%W BE W=y} Aupct
Aol Qlck. o] A FHEA Yo, YA
2 FASH HAANA AR 5AdA Ry
z3 9 Ager AFHFA FAAA, HPura,
BAAR, TIAA A%, GRS Fdd &
A Al APHew A9 olnl ¥, W 3Hol
o A4l ARRR G2 TA, Lo yHEElA
X3t obolE 9A ¢ 4 Ak (Konno, 2001).

TEL AR A Lol U4 AR 9
3l AAF oz AARHAY Z4d 5 s Al
ot 22y 24 HASAAl AU Ay
A ik} AFFAE o¥ch Xtel] Wi FAG
Edolvt X, g=5Ye FF5oz dudd 4
23 ey ZAHQY AMGA P ol &3l
= gF=Ae] AgeA e]FoAA gAY, el
AH, AAH Azo] d HAYAY 3 5l
2 3=zol AV e 34 5 AAXNEE P&
T UE A4 G- Aoz ES o
3l BE2A el dgFeg o]8d ¢ 9]
th oFEdl % APeYL At gt FEZ
< AT, F59 o8k, FF9 AL BAE
odo} 3Aze] H=E AdE T glol FAHY HF&
Ha3leled A5 Aol X' F XFHA, 34,
IR ] sl 2EH2E Fo AA 4
A AFHAEE FEY F JI, = 4TH 99
€ Y F Jdeon, olFo XX g it A
A Hx=E F5317] Sl o] &H ko] A%, 2005).

AR Aol Al glo] ANFAXFE o B3R
TFH FHEE WY T deug et Hux
olAl &34 Aol Haslrl 199013 American a-
cademy of pediatrics (AAP)x= 4o} 3AE Y% re-
commendationS WIEdP I B9 FEE 7F4A)
7171 18 =3 Eo] gloisich. & Felloid e A
Hzrl =A g AoliskatelAl A mgkg)E
Ag d7dolA SEFA F AAHol H ¥ mida-
zolam (0.1 mg/kg slowly)}& 7H83 AFsPod
midazolamg F7}5o] A] 1 mg (0.06 mgkg)s 5
33t Maeyer 52 47t HNAIS 717 Lol

Al AFH AEg A% FL 13719 midazolamz}
A G2 Alekwle AL, A 9
s} midazolam¥} ketamine?] £33 T E§F3
AR ETE el (Maeyer et al, 2003).

Marx 52 midazolam¥} ketamine®] Z¢}o] mepe-
ridine#} midazolame] Z¥Rv} B wE gahds
7 wE 38§ 9EzEg AP ARE Jehicd
3 ik Esl vk Marx, et al 1997). B ZajojdE 9
A AS 0] A28 midazolam (0.1' mg/kg slowly) #€}
(1 mg/kg iv) WFaI For} ketamine] Fof
BEE AF7t old ZF(2 mgkg)E o, o
= o= AolgkA xRz AEH HIAR 5
T4 dEeltt F ketamined A3 Pzt A ¢
€ BRlA 2/ FAGeZ wE A o]z
ste] 4L AR vl ZEol & fAAL A
Aol WA fentanyld} alfentanil = midazolam
o tate] AR FLgch vlH{FE A mida-
zolam3} fentanylg ¥ AH-&sid =S A 44
©] ED50 &4 23%, 25%1 ALAE dE %
ANE wiet 22 A#E JehdckBen-Shlomo et
al, 1990). o]} 22 midazolam¥} ketamine-> Zwi
E#ol tisle] Az 45HelA gm wx BrH
Y Fojch(Hong et al, 1993). oj&% AA A% A%
A 4 Agsid AA 2 Hd "oy S
ot a3 oladt 4xAEL FALE ohe B
Lo MR Az JEE FA Hed o E o
2 A A g FARo] FolE 2 YA
A2 oS A7 = et olefd AEA9) mi-
dazolam® &€ ¥ IF A AFAE FIAF B
ohlel ¢ ¥ £%9%, 79 ¥ 7E 9 ¥A4Ex
Zolx Ag-o] gl (Avramov et al, 1996).

dutde 2 FFAH Adoze A A
A9 mIptAT 3) o) whErt E4 XA &
TE-ANAY] Heo) o] gio] AHesiA A
Aitration)d = o= ¢ HFHolc}. Eog
F71HQ <FAlY] Fozl shEdsith ez AW
AAE B AUze Hy} "ede], FWHA
2 9% o7 7R gEFo) 2A4E F 9l 7
Hot whE FFARE QA& 42 AHN) IFY
A2 Qg o AR R HFZH<) #x 247 A
Qslch aHEE 4 AA ddtH HLHe
£ o8 7 AAY 2 kAl FEA AHe| 4
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W Fe-ok, AHA8 A AAFRE AR 9l
€ $AtellA 32 ZHA] 8} vl e (monitered anes-
thesia care; MAC)7} HQ 3F 7971 AH3sich

BAFRAZY Al M wol ALEe WHER T
dFUL AFAE A 3 AHrEE WY
s A 2 2 (intermittent) F3te A2 o]
4oz ARA EF W $=9 43 HIE By
Tl gl AFAZHA Sl FE U
< A9 A vlEl g B HXHdA Al
HZell= ol HEFYUY HAIE SHEI] 9
sto] X &34 X (syringe pump)E o] &3] ok
¢ 58 AFARAE AEFAs 2 YA, of
A E A £ £ Wy v2E F5A7
71 o#$u Zol wEA s A AHFF]
FAsHA Aol F de Dol UHARA, 2004).
£ Fee 194 34 e AL, 35
Woll whetA = oF Fie XolE Helch A
LA T} AEHEFE vz o, midazolame] F
BFAIZke] AA gy A F EFFET Ha
3 AA WR7E vlREy] diEedl 3R} 7o
vhedll Al AR AZpel7b glckMathews, 1987).

gtotel A Vs ARFLE FEE FE
3] 8o, A4sE] 4 7S ddx
2 ok 9E HFAAR A Folstoiof B
Ag ey AL ohga 2ok adA A3 1A
2l glol4 JdFH ez ddAVls FAF(hy-
perthyroidism)o| v} 7}4H41 7] 5-#] 81 (hypothyroidism)
of £Hd AY Al FEAZAAAE Fo
] Btk FE e%ch e A FEg 3
ol AdrFeuthyroidQl HHA7SAEE A
ol glo} M ZEEAANEF P o] IAE
vEAAG A Fo A 53 AR o
(Malamed, 2003).

Ketamine-2 o]@ 2|n|el| 4] A1 E-(analgesia), 717
(amnesia), 18] F1% (sedation) F&-& ZFE o F
A AFA] RE 2AEE 7IAR Qe a8
Agey A AT FoU FYRA Y AR T $ho}
9] FAY Aol e AF A HAAZ 25 FA
sto] holE A ol2A] 3l AR dEjn
T e HellA {83 FEE ALY 7 Ut
T 3ote] Fzt AY o|RolAA e 3l

ZEFA 2ol He] A TIFAR

2 ol

X O o ok

o)

13 &7} 57 ol o]FoiZc} Ee] 247 A

2] v} A (dissociative anesthetics)Z dag] <]
e, ketamined ©]-83F HAFAA Foll

& =3 o4o] U & Holx WzE 4

1 289 $HUS MolAR, Foe) BHL
3 AASA Zain dHiEisol g7 diEel) £
Jolch. oleldt sheldbdle UES 24 AW
Z ketamineo] 7]5FH 2o Z A}l4k(thalamus)z} o>
<A(limbic system)S 2| A]7]7] djFoll wrAlsie
2174 71E9 vFAAL ARANAETHNE g8 F
Fdot. =3 O IFGAEFSE Fe AL
Al ketamine-> RZHAZRAE AFeted Fuigh, Adt
F, 2 ANEFS F7HZG. agd] A2 &
TFol bR AAFTWANMA, 24HA g
agst A, aga ARA B3R AE AL 3
A GE Aol Fvh =¥ FJAE F4He=
ALste oA e o8 ARAETN: Dl s
A3 ABAGREAI Yol AYBANAE 22
At AT SRR} VAR ZHAA7]
ol g-EFeyz AA(CE Eol atropine 0.02 mg
k& vlgl Awste 2ol FAAG(NRX Aol
€3], 2005).

E Z3|& antisialogue® atropine 0.3 mgS A A
22 FF59 k. v midazolam ketamine2] ¥ $
FoAZ ARA F7W et 7L 47% FALgA R
B a5 g chMorse, 2001). Ketamine-2 30-5— 2] 9
Ze w49 1A Aol Heol A& F43Q
SFZ 1-45 mg/kgE 17 HA AA38] Fo, 3
A2l WbE-& Hr 05 mgkeE ALt A
ketamine-2 3]5-o] i 3| EaAHNA #AI} JE
v o} #Z(hallucination), =X 4 wH(delirium)
< AYE F de 2Ho] Uk ol FH4L 3
AE z243li o] T ALoA HAE WllE 3
] 93 3EAF| ALY midazolamE EAloll A8}
o, ol AT ol ¢ gtz AT ol E ¢
& =] Ut Ketamined 717 of A& =ollA
St 3 M TN Bo] Adsls A
Az fHsly FHIole o] A FFEXEAA
2 889 Zo] &ylst 9vrHGiovannitti, 1995). |+
SF ketamine S 4ol9] X && £33 AA YN A-gs
T A5 EA AJoASY Z2AR Y gE3n
7AYol gx EYHQ 3#xAA7L et vk
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Aol 23 Alshs]ofof ghcHTHIHA WHuly €3, 2004).

Midazolam? AZAZ B AHE 5 =
A= a5 AFEE HHL 2 Al(disinhibtion)
2 ZsE FAAlxn AUHA PF Flo)
o olad WEPEYE TAA HAMAol FE
A0 98 JAE Qe ey FES Fo
2 FES} 2o AASE FHARY WEol EF
Hoh= 7R AdgE el #FeFge] Fo4d 5
o] HIE7} F7txn] AHEH 0T Folx& 439
midazolamel] gHAE o3 FHAY PEokto)
vebdehs B3t glot 2003 Malamed= 28U
mjchEete] Fol9t NO-O; F9, AW midazolam
9] FoJE WEY HFAYHES LM &
oX M E Fa] o|n], ThE L FZ EF
E7 #ise Agsn, g4 8 AR %
9 ARARE A dFe 98% g AFE
3o} W 8o wl2w], ANolA HAHA &
= AHol YUrh. JMF TG FALoE IFER
AAZ} 5o A =¥ g2/ $48Y A5 FEL
LA slo], o]f]el] TFAA, TFF T4 Fol B3
391 th(Malamed, 2003).

AFARW S o ers Azl A" F
£3Q AFe] dvrE At AE ol FA4
29 HZ(edema), dF(hematoma)o]tt A =] (phle-
bitis), A 29 FEFE Tz F/ARAF(@ir
embolism) S-ojct. HAIZHQ PHFo2E= Add27]
uhs, BRIz QA3 TFAAYS £8GA, a8
aL 3] A Awt(emergency delirium) - #A}e) F#
281§ ZAAont QAAd, aeln WE e HIE
gt - 3¢ F F Aok a2y olEg dHFE
< s =EcHAEA, 2004).

A EEY X7 Azgdede ARYYL €A
7t X &89t g2t ZAE FAle e Whie] Al¥E
3 Sk oyt Wy €AV XFe) AFMA
Hu 22} A7 £Ede] A el g XHAH
9l BHE 7t 3 glov, g EugdA S
& Qg Buslz 9t HT XHdAAE
& B4 ol A4S o2 FY AAHCNA
w2 2gudn A4, zein dF ks AT
ol AFE A B FAE AL Qe
obzl-g wlFdt dAlelct. AF AAHAEY ALL
ol GAR ¥ o FHFE dIYstr] S

T

o

Ee HAG &% =3, A A AL, -
o)y PgHF =7 W 9 SF4gel dug
T Qe LA e &R V97t Fuld 43
oA &#Hrtel]l oefAgt Ald=]ojo} k. aB|a
old] A#ollA X|zulH el Ae] o] thA] ¥
W Zzsolor @ Aotk Malameds Y4rHEol
% A el AdsA He Y B olhe
Asse 3} A FETE & A AR Fod3)
71 WiFolzta sl wWeEtA dolollAl I 2
< Ayl A 7k 249 4%l g A oF
7 A9 B2E AR o FriMalamed, 2003).

AE2How B Zgjl= Waardenburg syndromeolo}
ol|A] ketamine} midazplam—% 7 & A2 &
Z9 AFZ WEFelel VHE VY 4%E A
Fei7lel Barste, ok Aeqle] AAsa, v
ol olAE o] Eul viAell e H Ko} B
Aol Jlerug olF FEI] AMAE Fsn
A4 aldztgre o2 AAE Ho ¥t
ojaffslsr, viEo] wiHe JAAHE HHAA 4
ZotAl digelok el Aoliukg A% 5H% A
Ay, w2 glovd Al Bxe X
old AgY Wielt £ F PHF 5 Felod w
gt A% PES Hesic
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