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Abstract

Hyperventilation During Local Anesthesia in Acute Odontogenic Infectious Lesion

-Report of two cases-

Jae-Ha Yoo, Hyun-sil Kim, Sung Hum Baek, Tae-Min Yoo,
Ji-Woong Lee, and Won Gyun Chung*

Department of Oral & Maxillofacial Surgery, College of Dentistry, Yonsei University (Wonju Christian
Hospital), *Department of Dental Hygiene, Yonsei University Wonju College of Medicine

Hyperventilation is defined as ventilation in excess of that required to maintain normal blood PaO;
and PaCO,. It is produced by several distinct causes: anxiety, respiratory alkalosis, increased blood
catecholamine levels, and a decrease in the level of the ionized calcium in the blood. The dental fears
about acute pain, needle, drill and dental surgery lead to the severe anxiety and increased blood

catecholamine level.

Therefore, the most dental patient should be cared gently as the stress reduction protocol. In spite
of the gentle care, two cases of hyperventilation were occurred during local anesthesia for incision and

drainage of acute odontogenic infectious lesions.
We suggest that the dental patients with acute odontogenic infection must be attention for the

manifestation of hyperventilation, especially in the medically compromised conditions. (JKDSA 2002;
2: 107~113)

Key Words: Acute odontogenic infection, Hyperventilation, Local anesthesia, Stress reduction protocol

=4

gl O

7}317] (hyperventilation)+= &<+ HE Fo 7 9l 9] 7= o] 2= F/do|ct(Malamed, 1993; 7 5, 2000).
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ol, $A7F 27154E Holw gl
Aot 7|22 g st ShalolA HQle A Adrsle]
PPAZIHA HAS] EAl TH3EF sl A9
W AAA FoIZ a#sllof 3kth(Peterson, 1988; Zam-
bito, 1997).
NS EFEFTS
HEdd A3, 1, A
7t =, ol F
BEFo| FLEHEZ
= 4 7] wgelth
A B dellA RETFZF HA7
fre XA47dde] g A g
% XA A dokgrh WA
H AAARAelmE A3 AR QI3
FTEAGIF XHAx 5 A FavkFH AL, =, A=
F7FsA Tol A= E<twt FEI} vhEE
ul] Fo]th(Mccarthy, 1982; 7! 5, 2000).
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34 ol $AE 30 ARE sheks AT
o FA AWFAGe] B BT H
A ARYHA, HEG FES EF U AT
& F2z 92 W,

A BEg s ARE Fugor Agd e
& Aol o3 glom, dal At AT B

2|5 st Folu, HZele v 7MAYRE FelE

&% Jrka b Y FYe] A (vital sign)
© €<t 140/90 mmHg, u} 963]/%, THFT 203/
&, A 385°Ch oA Hago, Hxdk o
et A, sk, MFASE SoE Bt
FTEZ0] gtk HA& A= A Fo] IS uwwlrt
otz Bl g FAZ HEFon, ojoE ol
7o AEAS Bggon) gyl gy BREH
e Taetgioh

B Q3o A FEHEMIA, £9REA,

&34 7751, amoxicillin, pontal, varidase, pha-
zyme ) AlPeta, Fuw o Axe XA 59
7t ARE stz AsoHAE @At H
& g Yooz Hu FAAE wole®

= gk
o Az A FEED 170 mydl, AZF 247 &
Folng zAALYHA FLnkF sl

A 2E AW AL Tbseihe 34 wol

ek

o
[d

2% lidocaine with 1 : 80,000 epinephrine® & =4n}
AT FASRE £ WAL AT 5L g0
A3} el Al Lol 48 HulAelw WA T
o sheksti welv} ol ol Aetm &
£ onrdo] S3 wims ¥l s
gt wekA FANAARd s
HE 3 23 =7 7HAE 227
3, A4, g =

r (e}
%
offt
offt
2
4
P~
k=)

3xpe] A 33t 2+ 150/100 mmHg,
wuk 1083])/%, THFS 3635, AL 38.7°C ol
2 oA ulzA W #HsbrE HukE A
AZell e AR AEele Awe Tl Het
A3 Agke Fataat ok

AR Afelel At #A37] shsAel 7ha
oA $41 #AE HAAZZ] e, AA g 2
2 Qe Fdo ArAEe FHAE fFod,
do o] AAx g7t AYA oy AAA W
I EES AH & S AR, Fol W(paper
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bag)oli} AHAe] Enpeto g F9 Qle P IFS
A8ste] HF o] Asteks Eo(PaCOy)S Eolelx

ot 2 At Boly FEE vhERekAl g,
#}3l7] 245 ALso] HEo] diazepam (Valium®)
10 mge SHFAZ A AAs Iz Fdert
ZraEla dido] glelAw A #xte] A4le] QHAE]
o] zkoh

AAA Fof £ 10480 AAEYES wlolle FUH

HAE ST 140/80 mmHg, Wk 8432,
IEE 203/, A 38302 Hyw, < 3087
BIE AAL g =90, BA7F A
WEo Zuldsl AN AselA] okgkrh. o]Eut
FAGT Aol § o g YA AT

AL (Fig. 1),

Aol EQrlaz kA X g2 B}
S8l 2.

404 1A AR 17 BF0] 9ol B LB
ol YA7LE F elot9E AulTAH el AL Kol

FAZol et Edo R sgEo] B Xz 9

735 olflol® kAl

L9, 1d A

dol Aoz FEs

: £ d9t 130/80 mmHg,

b 843]/, ST 183/, Al 38°CAL oA}
=

_|_,
oﬁ,

o
AHgieh. olohe W e
z
A

s
ru{TE
o 3
.

Fig. 1. Incision and rubber drainage on the right pterygo-
mandibular space abscess.

AL T, T, TR S AW des
Egol HAE Flo] $HEoR NS AE 4
off &3p7iuiah Aok geldl ¢4 FEa(@A
Algh QR EA Ad)e AldetHA SaupH st
ofshsadie] A B vlsze] ThsdA el Wl A
Mo ARte Tk

Az AR gl obFR] FAAC] §le Aol
© 34l ol 2Rt el A2 FEE (cepha-

. =
lexin, varidase, pontal, phazyme)< §<Fs}aL 2417+ 7
It Fo A " owlsEs AlgslE 5 5
G5 IskR SavFAE FAske w7
A7t vl A2 shgo] deela AT A 2
ow Wyt ofdoj st Ftelrl WA E =
AL 7ML 5 A A3 SHE 34
ot

upeba] FA Ao g Q3 Bl FamlH F

Al st &4 %'3.2;_ =43k Ay "4k 120/80 mmHg,
Wl 963/, TET 3234, AL 38°Ce] Aelelx
AL SlolA ARVE A, Tof] uhE X =53
2k ¥AAIZI7], Fol Wit Z]"]-/] $uleto g F9h
de HolA HAHd] Zgy] BHE APt 2y
Ao 3] S 20| ATE ol R ALE]o] oF
S-S A¥sl7| 2 slal, diazepam (Valium™) 10 mg

Fig. 2. Incision and rubber drainage on the right sub-
mandibular space abscess.
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pid

15A9] Folt A&t olEd ¥R A
o

o] ZFHF 20 ccS Egtsto] A A Folsta QL wsle]l FE7} 9tk (Mccarthy, 1982; 7 5, 2000).
© 5% 5 ol dog AUMFAE Al ol 7hedl 7 A7 He A A3 A
I A 1R ool #H37] Fol AgAla A4 AR 9% 5 AHHE T 5 2 AE F A
o kS Hokow FuUY JtARAAAR AAle] < Foll o3 5FY Aol divksty Frkekekd
Ao} o] Ahsheha %?} S U A AEH dd2 AAA FAANA 9 BERES} P =2
F9e} wakA £ o sitting positionol] A AT EFS 3l oNE ARpAAe] BEHT Qon] HPw FHa
55 et Ailge d7iglen g4 &£ 3l Bxy agAAdd Fuazk 449 EAE
kil
7HEdl -5 osbedte A U wleEs A A 5, 1987; o] 5 2001).
ko m(Fig. 2), AUA o] Xo} TN wisER ool 3 AZFWER vhgE B 94 azal
A oF 47D F X EE 2AE 4 BAE AFeta B ol2w FAsAddA =
[e}

H
L

WAIA R RELEA AL FE 29 T ol AFse] RS sepg e %
o shiel A T A9k AFAse] WA A FEE(orisol ) Jgow FAYF,
A= g7 A el ARl A 2 WAe) el W e ulE Q3 gk A BT

ol Ho}ﬂo] 37] wjFoltl(o], 1983; Z S 1995) 1993; 3+ =, 1997)

FA e dE AFFEZFE $59 X, =9 ol THNA B FellolA] wAE 13y d4=
o TE, FAAY FE, €O FTIE, XoFAY ¥ FAETol g A% Byt FrHE gHlEeN o
E7F 93, 2 fJolle X F}X| gl i3t o] FEFelld  FEE FUF dQleE ALYPS vheAel Erkn

< "AY FE, A7) AAE AL F gle FEH 0 5 7 Aok 552 &Y 2o =y Bk F
T EA Y FTE, AFHXERE QI3 AA £ 2 T ASATIE FFol FUHEE B3-S U vkE

Neuroendocrine system

Pain ——

Cortex
Hypovolemia —— Hypothalamus /

Brain stem
Hypotension ——— Pituitary
ADH

tVo, tVco, —— | Thyroid

/ Islet
Adrenal

Adrenergic nerves

Inflammation ——

[Lung| [Heart] | Gut | [Muscle| | Fat | [Kidney|
A:tate FFA
Alanine
Hyperventilation Splanchnic Antidiuresis
ischemia
Lipolysis
Tachycardia Gluconeogenesis

Fig. 3. Neuroendocrine response to pain et al.
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Table 1. Adaptive and Maladaptive Responses to Various Pains

Adaptive (Acute)

Maladaptive (Acute)

Maladaptive (Chronic)

. . . . (Psychophysiologic
(Symphathetic dominant) (Parasympathetic dominant) disorder)
Increased heart rate Decreased heart rate Neurodermatitis

Increased blood pressure
Increased ventilation
Decreased gut motility
Decreased salivation
Decreased sweating
Increased skeletal
muscle tone

Peripheral vasoconstriction
Pupillary dilation
Urinary retention
Increased blood sugar
Dysphoria, alertness

Decreased blood pressure
Decreased ventilation
Increased gut motility
Increased salivation
Increased sweating
Decreased skeletal
muscle tone

Peripheral vasodilation
Pupillary constriction
Urinary release
Decreased CO» sensivity
Agitation, confusion

Peptic ulcer

Ulcerative colitis
Bronchial asthma
Raynaud’s disease
Dysmenorrhea
Hypertension
Hyperthyroidism
Rheumatoid arthritis
Migraine

Paroxysmal tachycardia
Herpetic stomatitis
Myofibrositis syndrome
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w3k Adsl, oA A, A SR wxek §
= shergAel g Ay A3 Azz B3]
S gUE S gor, Hun A, A4 433
off, i}t HPF, of=d]F T FHFF T2 I

3l7]9] 49lo] EtKTable 2)(Misst, 1978; o1 5, 1996;
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2 obavlel e opAE AP Foldh
o] 991e-e Tyl Aol Foldk i Avkm
& gk At F4 Al A% FFol 3
& ool d GAAS £ANEAE Fols Fol
i g 24e B Abslka AEe Tt
Astoll A B WEES ARG Aol HuY 24

Table 2. Predisposing Factors in Hyperventilation Syn-
drome

LoAAREE, AE, AR 84, g,
455, AdHAgh

2. Y} AEFEA AFA, AEh

3. 04 ARARA, B Az, 288

4. AZRTA ARAIE F2 EMY AR, F3474
Al 7z TP

5. kAl fabAl(Salicylate, Beta-adrenaline4] A7), pro-
gesterone)

6. A A4 FZ(High altitude, =754 ol)

7. 7Tek(xd, AEZF, 55, 94D

HAYAZ,

& 70 Alelth. divkstH F4 S-SR
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Table 3. Management of Hyperventilation Syndrome

Table 4. Anxiety Questionaires

1. AAA 85 Feshet

2. 2ALe] 91X £ sitting position

3. 7AW o] =AE AA

4. 3145 QH4 A 71t} (calm patient)

5. Paper bage 2 9,75 =3 CO, WS 3715 &4
6. A7 F(vital sign) A

7. <FAl(diazepam, midazolam, IM or IV)

8. =2 A] basic life support.

9. o XFHEA] anxiety LW AR
7,

4 337 Z4o] walsl Aol AAG AA
] (Table 3)°]] EHoHH ojul o] F¥lell AAIH 2

AFE 2 9o Divoll,
1995), ¥ SHlENAE
A=, 327 ARE whe] NAA7| A} kAl FolE
AEH AAG "ol 9ledl, °l%t Xz A
F 3 o7 ARE] FA °ﬂ By e A%
ollA #3k7| Ay} chekgt 9l Z

1983; Peterson, 1988; Sonis,
el Hae g

Xﬂ';: ﬂ]"é"ﬂ A slele =go] dQzlch ol W
oA 3kA}e] B9k ZAFE(anxiety questionaire)(Table
4t Ao B AAFTAAS T3l 7AEA
olsl W (Table 5)2 AollA =A S-gLslalat
A7+ =l th(Malamed, 1993).

ob=e] XA AAZ QI3 AL Folt A
A8 HFAo= Q% Bl FE Fo| 3AAE
BT 2EfaZ ALEE b XA E o
vk BAolY XA/ E A, F, F I &
ZEHYEE A7 WP (stress reduction protocol)
o] FOE 7o & 74°]T;}(Table 6)(Z S, 2000).
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Table 5. Physical Signs of Anxiety

1. "shdsat ad

2. "&l, A& (trembling)

3. =3k Wak(sweating)

4. %% #dj(dilated pupil)

5. &3 733k £(cold, clammy hands)

6. AVAA Az Qe B9NE oA st 4.

Aot ko] asith(Table (% -5, 1997).
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Table 6. Stress Reduction Protocol

A gk Aol 3l

rir

3kt

gul

L. 3k7ke] Bk 4

2. X3 g kG A dbel] AFoF

3. X TX & 60% Aol ATk

4. obxel mos

5. 7] A H&3t

6. X & Foll A7 (psychosedation)& A7)
7. XNE Fo] AA 5 2AY

8. €% 5% ¥ B =4

L e I R R I = R B

%3} %X & A medical consultation
oFFlol| %] Zops
N A F F &y
X & Foll BAMA
X EAI 7 A &

¥ 5% 9 ¥ 24
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Table 7. Various Stresses in Human Life

(1) a3 stress: 71, 719}, 7HExE, 24
(2) 334 stress: oFE, gas, &l

(3) AWEH stress: virus, bacteria

@) AEA stress: T8, A= Bu ¥z A%
(5) BAA stress: 714, 17, FE, <t

(6) A=1H stress: A7, BAES, AS)EZHHA F)

Z £AEHAF 5t XgEu|E@dAd AEdA),
ABAANY FEAAY 2Edz) § vk 2E
dlzs 3pgol7] wlEoltt.
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ol olAsteaE wWeol IFAZFlE =AHA
oo} diszepam] FoI2 Hi7)E JAY Fel s ¥
d, F4 EZ3 AN EA 5 B9 &l
3k olefiel X g A iEEﬂ/\ ey Sl o

S F92 7ol Hleh

P

f

#1328
24, 99, oizh, AWA, fAll, 2AD 5 A%

Fanp s A2 A4 EHAL 2000, pp 385 94,
24, AAA: 2 gkare] Alel. FAERAL 1995, pp
A, A3, olahA, ol5%, ol5E XTI 5 A NA

o] SFHAA. A23. ALETA 1998, pp 208-11.
oJ3t%, AAF, A5 XAt SFAA Y o)A
s A JElEAL 1996, pp 310-11.

A, AR 5 T
°‘°Pﬂ4 i‘i gl AAlukH g A2z FAEIAL 2001,
pp 203-4.
ol g A d=7k 1983, pp 628-30.
o] FE: T e A#AEhA 1983, pp 87-100.
A%, oles, R F7ANHE. A 1987, pp
189-94.

474, $AE, Que, MY, 05T N 5 22
dles Bhebe] olal. ujst AN sEa| s A

A+ 1997, pp 21-70.

Bennett CR: Monheim’s local anesthesia and pain
control in dental practice. 7th ed. CV Mosby. 1984,
pp 267-73.

Divoll M, Greenblatt DJ, Ochs HR, Shader RI: Absolute
bioavailability of oral and intramuscular diazepam:
effect of age and sex. Anesth Analg 1983; 62: 1-8.

Laskin DM: Oral and maxillofacial surgery, Vol 1. WB
Saunders. 1980, pp 366-7.

Malamed SF: Medical emergencies in the dental office.
4th ed. CV Mosby. 1993, pp 187-93.

McCarthy FM: Medical emergencies in dentistry. WB
Saunders. 1982, pp 51-71.

Missri JC, Alexander S: Hyperventilation syndrome: A
brief review. JAMA 1978; 240: 2093-6.

Peterson, LJ, Ellis III E, Hupp JR, Tucker MR:
Contemporary oral and maxillofacial surgery. CV
Mosby. 1988, pp 56-8.

Rose LF, Kaye D: Internal medicine for dentistry. CV
Mosby. 1983, pp 781-94.

Sonis ST, Fazio RC, Fang L: Principles and practice of
oral medicine. 2nd ed. WB Saunders. 1995, pp 542-4.

Wheatly CE: Hyperventilation syndrome: a frequent
cause of chest pain. Chest 1975; 68: 195-200.

Zambito RF, Black HA, Tesch LB: Hospital dentistry,
practice and education. CV Mosby. 1997, pp 101-2.



