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Abstract

A Statistical Analysis of the General Anesthesia for Dental Treatment to
Children with Developmental Disability

Young-Kyoo Choi, M.D., Sung-Min Lee, M.D., and Dong-Ok Kim, M.D.

Department of Anesthesiology, Kyung Hee University Hospital, Seoul, Korea

Background: The management of the behavior of handicapped children when providing required
dental care is often a problem, whether in the dental office or in a hospital setting. Because of the
high incidence of poor cooperation, many of these patients are scheduled for dental care under general
anesthesia with preoperative medical assessment. The purpose of this study was to carry out a
clinico-statistical survey on dental treatment for handicapped children under general anesthesia.

Methods: After approval from the institutional review board, the medical records of 64 handicapped
children between 1997 and 2002 were reviewed to determine the patient profiles, anesthesia management,
and complications. The charts of these patients, who underwent dental examination, scaling and
prophylaxis, and restoration and extraction of teeth under general anesthesia, were reviewed.

Results: The mean age was 12.8 years old, and males (53%) predominated females (47%).
Twenty-four patients had mental retardation, twelve had autism, six had cerebral palsy, 4 had behavior
disorder, others had heart disease, convulsive disorder, etc. Sixty-two had intravenous thiopental with
neuromuscular blocker, 2 had intravenous ketamine induction. Nasotracheal intubation was uneventful
in 55 patients, nine had orotracheal intubation because of difficult visualization of the larynx. Twenty-one
patients experienced postoperative complications in the recovery room, including epistaxis, nasal
obstruction, vomiting, airway obstruction, respiratory depression.

Conclusions: General anesthesia is a very effective way of completing the dental treatments for
disabled children. We emphasize the need to train anesthesiologists in the care of disabled patients.
(JKDSA 2002; 2: 101~106)

Key Words: Dental practice, General anesthesia, Handicapped children

M g

AelAA: AT AT THET 75 X gzle X8 A vHE Hag = Hf
A7} HAF, AL ZUE 71§ 1 ° o
AE Y ShATE A, SHHE: 130702 Aol XA wpH w2 FLukFeldt. e,

Tel: 02-958-8598, Fax: 02-958-8580 71FH AFRE o] &3 AAnkHAE, o Lo}, T4
E-mail: cykyko@unitel.co.kr vk A] 3xbe] Hzul g HAY, F4Aul3 sl F

101



102 kx| gl abetE]A] c Al29 A 2% 2002

HAg ¢ Ffo] EsMEE AE, Aao o
xlo} &4, FEAT M4 7 A Aol ASF
o] =lthSeheult et al, 1993; Vermeulen et al, 1991).

4o} 27} ?li Al iREe] ot gt X Eell
it ARHEES HolEdl, ol2|dk 3Atel it ¥

$27 wye A 493 B2, QA A, 2
93 FBE ol 8% AP AN Sez ¥
58 4 AhOiRaolB ), 1990, 3 5, 199).

WREY Aol Held FTYe $9 Fawl
2 stol AES Aweht, AAA, ¥ 4uhul, A
Z, AWA A%, B4l % AdAel $3H e

AH, AN et 4 A%, Ageht 4%

9 AR 2 Q) SHAAE sste 3%
3
°

1A% & e Aol dE A9, BE A3
L
v

_°.r"oi{ of
z ofn ©

A goll A% FEAo] e Bl AAukH sl
A EF slofof g} o] AF ;ALY FHoA X&
ol M2 TEAS FUEA gon uEAEQd Xa
glo] U3y A&z 2287} o|FojA}. zaE:, A

7] el We Aok HESY F¢ F $99
£ WA 5 Qlol FAe REE JhEEAl e
(Enger and Mourino, 1985; Solomon, 1987).

olol MAZS FAH, AAH Folg 7bA by
4 $HZ zolNB BANA DAk AT
2E W2 6ol diall A, 43l Hasle wb
olch.

CHat 2 Wy

HEBAES AHJHGFE LotXFell4 1997

Female
E 30 ’

18A| O] 4
9y

2-6K| 24%

Fig. 1. Distribution of sex and age.

[y

1978 2002'd 497kA] AAlwpF stoll chdA] $-4
ARE AT 64clld] PFzAHol TAF o
ol #AE oz stglen A, A7y, A

€ AT ol vk AFY A o 9

, 713 AR Y, ubd 2 4E, v §A

v A "o A7 B354 AR AT,
712kl d3f ¥ =AE AAsRi

> ML oy

i

e e o

By

2 18 o

| o}

AAdubzslel chA A4S XEE A3 649
o] FAtell iyt AL g3 Zrt

A ZEE F 6ol U F 9A7E 304
(46.9%), FA7} 34d|(53.1%)0lg L HHF AHL 128
+ 110403l oH, d&E BXE 24HE 647} 244
(37.5%), TAEE] 12417} 20401(31.3%), 12A)5E] 184)
7} 11d}(17.1%), 184 o)4to] 94ll(14.1%)0] %) cHFig. 1).

RAA up2E Helg 25 o]g= AA A A7} 24
d(375%)2 713 ugton, Aw|ZEo] 124)(18.8%),
A vhal7l 6601(9.4%), 5 Aol e RS 44
(63%), BA AAg A4 vha|7t A Je= BF 3
f(4.7%), A7t Je A 2¢1(3.1%), AR A
o] A& A5 26I3.1%), AR AFho] Y AF 24
(3.1%), ol Ao} e AB$ 246.1%), AL A
of, 949, o T3 59 Jlg g AR A
271 76(10.9%) 0} A tH(Table 1).

Table 1. Primary Reason for General Anesthesia

Primary reason No. of Percentage
cases (%)

Mental retardation 24 375
Autism 12 18.8
Cerebral palsy 6 94
Behavior disorder 4 6.3
Cerebral palsy with mental

. 3 4.7
retardation
Dementia 2 31
Convulsive disorder 2 3.1
Heart disease 2 3.1
Verbal disorder 2 31
Other 7 10.9
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Table 3. Duration of Anesthesia and Operation, and in
Recovery Room and Hospital

Table 2. Drug for Premedication, Induction & Mainte- Time No. of Percentage
nance cases (%)
Drug used No. of Percentage Anesthesia (hours) 1-2 5 7.8
cases (%) 2-3 29 45.3
Premedication 34 24 315
. 4-5 5 7.8
Atropine 36 56.3 5_6 16
Glycopyrrolate 23 35.9
Glycopyrrolate with Midazolam 5 7.8 Operation (hours) 1-2 6 9.4
Induction 2- i 22 :3:
Thiopental sodium + Succinylcholine 45 703 i: 5 23 4: .
Thiopental sodium + Vecuronium 12 18.8 56 i L6
Thiopental sodium + Rocuronium 5 7.8
Ketamine + Succinylcholine 2 31 Recovery room (hours) <1 54 84.4
. 1-2 10 15.6
Maintenance
Enflurane 43 67.2 Hospital (days) 2 2 3.1
Sevoflurane 11 172 3 60 93.8
Isoflurane 10 15.6 >4 2 31
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Fig. 2. Complications in perioperative period.

| &

A5k NEANA FHAEES AL ZE BANA 2]
£t FAHLE, ol Ui Ag gLo] AV|HAY
A2F stk Yol ok AL 2 LA A
Aolch. B4l Aot BAE WU WA FHS
3 ZE2 ARAEA olHlE A Eebod HSol
Aol BRAE AR BAsd A4S 55 24
stAl foh. 2Bz Lof, B3] A E Fulslz 9l
= olE9 X7 XE Ao TSD (Tell-Show-Do)E
o] &3 AglA A, HOME (Hand Over Mouth
Exercise), AAAA 717E ol&ste W, ¥
8% AARUT A Sol Uow A7el @
Apoll Aget whe Azl o] &sln JYkF T,
1992; &, 1998; Dragon and Goldstein, 1974; Fox, 1974).
AR YA GHAE Adshot shz F5ol
YA o7 I4up sl Aa=chPohl et al,1996).
LRk Bl AU, 44D FAE 4D A

thibdl 4%, A, 34 A4 7, Az
4 o Ut fntd 2 HEA X8 A 7R

4-& T8 A4 vFvE aF-H
2| Zolle AollE A Lofs] AE Futell wlesl
o ABA NEE SsE WAL S5 ZAA%E o
A Ao 25l A vpH} T4 v me A
A ALzl =] HI givh 2T I =&l
A ARG AAAS TR AT AA v vl
g o fojgt Zelrt glom 238 ¥lET A7
Zhold o Fobe Ad: AT A FAAH,
FAA AA7E AAY, FAH AEE WAL, B5
U B3z e B8 Egke] g AS s 4
7z Aglonl AHA Adle] e BN FE F

= b Lo

2
d

o
o
=

LAY 2Ed2Z Qo] 79 AR 4sd T
Aol ' 25 71 W AHRE o] 8% A4l w39
30| HrhManley et al, 2000). S5 43 LA

A oH el ululg Ut AR A|BelA ol
#2412 A 2spr R Adn AGriolA FRe 33
Z

12 FlBeld A mletel X Eeke Aol f8at
o W& Aok Guel HF 3-4X7ke] BN FAZ

o X8E A o Yol el gl A vt
A7 U AHHolch

o]} 7 AAnHE AlWer] Aol Lolx| 3 <
A 9 kAT QA E BRI FHE Folok ¥
ok A4okd A ARk AAGHE Holell Al
Ae A8 BA WY, 715, 4A, 9wt A
S, A, FE HALAA, ARE 5
elslol o}ol, Kol WY Aol SlolAlE scoiosis
o e A Swo] A% A9 £ 4 Jemz
SRAA SE AT A9 ok olsh 2 A
AEE AW e ALY FE HohE A
A W@, zobst So AR Yzstel el
oo FrHoidhubE #1eks], 1991; Musselman and Roy,
1974). Yubd oz vl AP=S FHsle] A Gl
9] Hrle AAAY {75 V=2 BFE vmvk
2}8}3)(American Society for Anesthesiology, ASA) 4]
gl el ol &l vl A3], 199,
Smith E-&(Smith et al, 1978) ASA 1 =& 11 A7}
90%, ASA M2l 227l 10%E XA|goE Bisty
€, & Axge dddAE 649 34 F ASA
I =x 190 3R+ 59%(92.2%), ASA HIel 3R} §
HI8%)o2 ojEe AFE e} ud AEgE &
T AUk

B ATl cidRA7E R 349(53.1%), 37
309 (46.9%)0l R, 2—24A2] AHEEE HoH,
2— 18X 55%(85.9%), 184 o}4to] 9% (14.1%)S v}
Btk AL kst deolAg Bate) volg
15412 Ao HIole 1BAZ Hiwre
B T glol olo BFHE whzAl =sld
& LotX|zt Aol A 184 o|de] FAE oA
AL Aozalz 717 LolXARE AEHHoR
ofx| ol HelE sl AP} 184 o]ge] =of
A% A& 279 dFelrt
At E AdsA 2 olf F M g2 F&

&1 9

mental retardationS. 2 24%(37.5%)% A st Y

[T A s 3

rlo



2dt 9 290 -

9o, dementia, 73HAAAZ}, AAAZL verbal dis-

order Fo] Z+ZF 2% (3.1%)2 AAst YU, AlH
Aol AstA et volzk ofel A Aol g
I} Yojel Yz7h TG BAS TH09ME
AA 2 gigie,

Vermeulen Goll 2stm 93358] Lo} X7 &
gate) WE el 108lolRlen, tidg) wlE 53
701903, AANAE oA B ol BENE A
o4, BE, Aol Fol Udelctn Batet
(Vermeulen et al, 1991) Smith £ Zolx3} 3=z}
Z AANAE 28 AL Yol olaiA A
o gk ZEJ} /go]-o:] =7 43¢ 4571 50%,
BAAAT 32%, 71eF HAul], eI F T A
AH ZelE 7P 57t 18%Acta ?P%iﬁ}(smnh
et al, 1978).

Davis®} Bierenbaum”?} B3t AAutHE AlYs}

£ 99¢ B4shd, A4 Axsr Sagk o
A FAE 7HA A7t 52%, e =Ho] 7T of
%ol 31%, 7Iet FHZ Xjo}A153 YA A
F2 BUX 87 oY A E = HSFE 2
Aole BFsl3 glri(Davis and Bierenbaum, 1982).

il
Aol Qe Aok BAA AolE
Zo} #RHL} FBY £L0F AEF ok s
7397F @2dl, AAeE barbiturate AlF2 FEol
Z2 Agsglon, Hde FHAAAN A4
o2 283l benzodiazepine Al%E-2] midazolamo]
oro] o] &5 Qi (Fel et al, 1990), 1 2|l %
epam (Martinez et al, 2002), chloral hydrate (Lichenstein
et al, 1993), ketamine (Saint-Maurice et al, 1979) S-o}
et

Az GejelAE AuZIH W ARE Aokt 3

kel dl(Enger and Mourino,1985; Natif, 1976), ¢] {l
< T 49 Ae A FHA o3 Aelrt 3, Al
ot Fool, A& T WA =Y Bt A4ER
24 $Hodol T A% Fuel nAHol Fol
9} sl Hovl, £  oheld ol o
937} A7 A Aol glent, Frol g v
AW 221 £4, AR 0 ARE B 1R
)220 Adod, TFol ik A4 Frk EvlE &
9 o5 A 59 HHE Ukl e, 1991
Natif, 1976). Nazify¥ Zo}3lz} 803 Ao g Ak
B S w23k A 97.5%00A4 ZAulsls W Ak

AAA Q)

diaz-

rO

Aol 7] obx A& A WAGRAel olg EAH 28 105

< A¥ger, 25%c AuZE W 4] Az
A7 W ARRE AEA T (Natf, 1976). £
FoAE 7% U AV ABD 6o BA F 55
H(85.9%)2 AN Ayl 7% ) 4TS AlPs)
I 9%(14.1%)8] A= ZulZ|F ] Abgte] 4
sfste] ZF 71 Wl 4FEE Algslgdt

4 S5 FYulHAE olgld nHE F
2]8}93 =6l enflurane, isoflurane, sevofluraneg Ap-8-&}
fdow, I wE aHEEY nFRE A 7

A FF7e] 2ol ohE uRH Al uls A
= o]l o2 sevoflurane?] 4o} nl3olld Aol

Fo17}3 ArHRussell et al, 2001; Veyckemans, 2002).

2 AT ol 2 Sgel AR AQE 2-44)
2ol AY Hkesl, AEE WE vk 2Hez 14
@ el M3k WA2 s34 W
B9 HTE UYL 3.0 £ 05Y=, 3YUo] 609
(93.8%)33 7} uigton] 290 27, 4Y o]i}o]
20l9ck. 49 ol4 YL T AT VA Aol
ZER JY A, FAHLR Sl Aol A
5ol 2995 9] Zolx| A-E A ZHtel] sl
AR 7172 HTF 1990 e, 287H(96.6%)2 2%
397 d¥skds 1ere] 14 29z 9T

sty QoA 5, 1992).

g F 38 219 9] Lo} gAtellA el
FHFo 2 ¥FYE), ZYY, TE, 7=,
TEFAA 59 ¢z & F gled, 3 7R o4
9] gHlFo]l B 3kabolA LAEE A% 947} 9l
et Z1Edah SFdAe 2 $HFe g,
o} 22 7% Wl o] EAe, Fo|gtAle FEI
3 Eo] g & A T dAHY, £ X "3“"
ol Y148 & F Jemz FoF 7ok T Ao
2 A= FEE XE Al 57 92 7 o
17t 75k, gt FAl o W9 <t FUtR et
2 < 9lt}(Saint-Maurice et al, 1986). £3] Aolizkx}
Q Aoy FEO A TS ol g ¥ ohYg
AL J1% W FU) BE A YA

RO B = 1S Ao Fi 7%

>,\I
u

7 Fag, FA7IZ0] AW otolAE Aol
Blsl Aol T3 AlZel iy MEWAY wvt
$7) wiBell 9 Fol viehe & gled], Y7L
o] Fod wASE A TE I 7% W FA 59



106 oi2hx)shupa]hebal Al  Al2 4 A2 & 2002

o] rhf, 1998; Miller et al, 1983).

EHLoE o]4de AT AHAE Fieted £ of
£ Azt ASole o 2E XE5E

T 3, Xgdd HEFY Wy AAE A

A AAupH el a2 bz} Aol Zhatol]

Aelde d% 9 ¢4 w2e B

| % 2 ABAEE AL 7

AgHH, JERY AS 2z F o 2R Aol

gatell Wit A3 w7} S

2oz A7l

do
[ L

=
\A

854

b rlr

oE 2 e X

g
i

T

2 1

MO
]

dRekAT R kAT, NP, o7, 4. 1991,
pp 73-86.

ojghiob|hete): olxizet. AR,
&, 1990, pp 473-501.

$ul: BME=Ao] o]z 4o}x)3} 32} X 8A) Hal-
othane?} Midazolam2- A}-£3t Modified Deep Sedation.
tjatdolx| 2} 43 2] 1998; 25: 38-46.

AP, olFx: Aol 2] XA 2A] HAlwtH of ol 33
& FAH Q7. oltdolX e A 1992; 19: 303-
12.

Davis MJ, Bierenbaum HJ: Hospital care in pedodontics:
a survey of current practices. Pediatr Dent 1982; 4:
245-8.

Dragon A, Goldstein I: Office management of the am-
bulatory patient. Dent Clin N Amer 1974; 18: 671-82.

Enger DJ, Mourino AP: A survey of 200 pediatric dental
general anesthesia cases. J Dent Child 1985; 52:
36-41.

Fel LH, Hegus JB, White PF: Oral midazolam preanes-
thetic medication in pediatric outpatients. Anesthesi-
ology 1990; 73: 831-4.

Fox LA: The handicapped child: A prelude to care. Dent
Clin N Amer 1974; 18: 535-44.

Lichenstein R, King JC, Bice D: Evaluation of chloral
hydrate for pediatric sedation. Clin Pediat 1993; 32:
632-3.

Manley MCG, Skelly AM, Hamilton AG: Dental treat-
ment for people with challenging behaviour: general
anesthesia or sedation? Br Dent J 2000; 188: 356-60.

o3hapA. A

Martinez JL, Sutters KA, Waite S, Davis J, Medina E,
Montano N, et al: A comparison of oral diazepam
versus midazolam, administered with intravenous me-
peridine, as premedication to sedation for pediatric
endoscopy. ] Pediatr Gastroenterol Nutr 2002; 35:
51-8.

Miller M, Wishart HY, Nimmo WS: Gastric contents at
induction of anesthesia: Is a 4-hour fast necessary? Br
J Anaesth 1983; 55: 1185-8.

Musselman RJ, Roy EK: Hospital management of the
handicapped child. Dent Clin North Am 1974; 18:
699-709.

Nazif MM: Nasal intubation in complete oral rehabil-
itation: a survey of eighty cases. ASDC J Dent Child
1976; 43: 25-7.

Pohl Y, Filippi A, Geiger G, Kirschner H, Boll M:
Dental treatment of handicapped patients using endo-
tracheal anesthesia. Anesth Prog 1996; 43: 20-3.

Russell IA, Miller Hance WC, Gregory G, Balea MC,
Cassorla L, DeSilva A, et al: The safety and efficacy
of sevoflurane anesthesia in infants and children with
congenital heart disease. Anesth Analg 2001; 92:
1152-8.

Saint-Maurice C, Laquenie G, Couturier C, Goutail-
Flaud F: Rectal ketamine in pediatric anesthesia. Br
J Anaesth 1979; 51: 573-4.

Saint-Maurice C, Meistelman C, Rey E, Esteve C, de
Lauture D, Olive G: The pharmacokinetics of rectal
midazolam for premedication in children. Anesthe-
siology 1986; 65: 536-8.

Seheult RO, Cotter SL, Mashni M: General anesthesia:
the final option. J Calif Dent Assoc 1993; 21: 26-9.

Smith FK, Deputy BS, Berry FA Jr: Outpatient anes-
thesia for children undergoing extensive dental treat-
ment. ASDC J Dent Child 1978; 45: 142-5.

Solomon A: Indications for dental anesthesiology. Dent
Clin N Amer 1987; 31: 75-80.

Vermeulen M, Vinckier F, Vandenbroucke J: Dental
general anesthesia: clinical characteristics of 933 pa-
tients. ASDC J Dent Child 1991; 58: 27-30.

Veyckemans F: Excitation and delirium during sevoflu-
rane anesthesia in pediatric patients. Minerva Anes-
thesiol 2002; 68: 402-5.



