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The effects of nasal breathing due to pediatric _aIIergzic rhinitis
on dentofacial growth and its dental considerations

Department of Pediatric Dentistry, College of Dentistry, Dankook university

Seung-Hwan Ong, Seung-Hoon Yoo

Allergic rhinitis is a specific IgE mediated inflammatory disease of the nasal mucosa, characterized by symptoms such as
rhinorrhea, nasal congestion, nasal obstruction, nasal and eye itching, and sneezing. The prevalence of allergic rhinitis var-
ies according to country, age, and surveying methods, but it seems to increase worldwide, also in Korea. Prolonged mouth
breathing caused by allergic rhinitis can produce muscular and postural alterations, causing alterations on the morphology,
position, growth direction of the jaws, and malocclusion. Also, mouth breathing leads to dryness of the mouth, causing vari-
ous oral diseases; gingivitis, halitosis, inflammation of tonsil, increased risk of dental caries and dental erosion. In dental
clinic, using rapid maxillary expansion to persistent allergic rhinitis patients with narrow maxilla can enlarge maxillary den-
tal arch and nasal cavity anatomy, improving nasal breathing and reducing nasal cavity resistance. However, it is desirable
to use along with otolaryngologic treatment. Dentists should be aware of the characteristics of allergic rhinitis and its effects
on patients, and consider when planning dental treatment.
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Fig. 1. 2001 ARIAAllergic Rhinitis and its Impact on Asthma) 7 |&=01| (2 Y27 | H|H2| £:1).

CHBHRITOIAFESIR| MI58H X192 2020 | 547



ORIGINAL ARTICLE

2t 2557 ks Y] SRl TE ERE A
A ARgsE71olE A7 2101, 20019 ARTA(Allergic
Rhinitis and its Impact on Asthma) A &4 &=
7] vl 749 Al 717k A wof| whet 75 715t
ATH. Z4F9] )< 717to] Dol 4 mvk E= 1
of| 45 w|7kel 74-9- 71 (intermittent), @FLof 44
oldo]al 19f| 45 0|43l H<9-E A& (persistent)
O & FESIGN, S AR 7|2 SHEE, A
1, 298] 5) 2 Qo 4] S5k Bt FEGH A
L] EH st ee] EHS AlsHA £
%) o] st gloH 5(mild), o] F & 7t

Jo| FEH S5 E-53(moderate/severe) 2.
2 EFol9HFig. D).

N
1]

ne
N

o 2
s
o
15
oX

>
)
0

L

2. 27| HIE REE H 20

23 200041k A AR L7 Blge) %
HEL St glom, FulelHE rhHA|R o]

40 -
35
30 A
25 -

20 A

H| & (%)

15 1

10 A

3t FAIE Holu QUtp. gH|27] ¥l AHES =
71l whek 1 ~ 40% H=g LA qlomy, Aot 4
S A AA 567822 tFO=E 199995 20044 7}
A s FAokE A4 9 Y] A% AsEAt 3
AHInternational Study of Asthma and Allergies in
Childhood (ISAAC) study phase) &0l wh=H A A|
A a0t G E7] HH FHEE Ul AlE]oF 3.6% oflA]
e mEto] 45.1% 7HA] =71 bl 2 Aol & HAl,
ol 19910l 1998\d71A] A3t FLRE HstA
1730] vlaf 71 A1 B

SEUtolA oflo]-Aade] de=r] Ak
3 AFH eRAL dRtaoldes5E7] o
FEOR 19959 A A o|F, 20003+ 201049
AP AP, AEAE o] 83t Jg} RAIRE RARE Y
AEet geEl27] v Ad fHES 258 194
9] 79- 19959 15.5%, 2000 20.4%, 2010 37.7%,
ot 18P A= 19959 7.7%°114 20004 13.6%,
2010 29.9%= @A5] S7FIATH (Fig. 2).

-

1995 2000 2010
el

Fig. 2. =LH ISAAC(nternational Study of Asthma and Allergies in Childhood) 1Xt, 2t 3
R} 4t ZAO] ME 2|2 ZS5 1810 S5t 15HA9] UMEt 22|27
HIE R RHE Hat 01,

548 | THEtX(2IOIALEEIX| RIB8H KI9Z 2020



ORIGINAL ARTICLE

i

TRAZERZTTY] A I ARE olgst] &
glue P =7] HHY] FEES 2ARE AFolA=
2010 3M|2} 4A011 4 22 30.94%, 30.52%= 7H
HEO] £k, 1~6MI7HA] F 25% oW, 7~1241714]
15%~25% 115k, 13~18A1714] 10%~15% BI%F, 19~30
AR 7%~10% 115, 31~37A417FA] €F 10%=, E5] W
2 AFONA B2 FHES AT
W2 Aol fHEo| T =2 olf= e & &
QAT o2 ofo|59] ¢ Mo} off|ico]=9] 7]
7} 3w o] 2 QI3 o] wWol AT 4= A ==,
=3 795 5o] A4 HIGollA BEoHoR &
2 4= Q= F40]7] wEof| ojZlofo]ofl A B =2
o ]

FHES HY 5 ik 3. 4 E7)d A%

o A
oZ
N

v H
B2 Z7}5I5d, § 580 Z715hs 99l Ee
S5 s Alo] A 371 5 2] 9AY 5
k24 sk g, oIS B, RS, A
& 891, 914 744 5 ofei/b) AfSl 44 aqle] |
7} GFS FUL A0 B,

3. 2827 34 3 Ser u

-

Q2 vlzure] o2 o] gt Sof Igk

S BEuSoR Ttele, e 2, AR, 29

50 290 S4jo] LERITHS?, oF2, 9, A1E, v}
AN

A 5ol et v =r 1Y 2 Sk oleh

A w R0l B o] IgE AARIA 2714
olo] g A7} thetof ek, S 1~124] 4ot
o] e 27] v|d S0 tieh Aol M= g =]
B2 v 2] vjgE A Aol A7 7
2= 570 w2l WAL, OA o1 o=
TE 9] SA4o] FrofokA BakehL st of

d 4 =71E rdske e A AY, A gE=
Aoz vs ¢ 9lod Ay, 9E &0 AHARIEY]
7F 7V Rt g Ed R A YP . Sa] 92
Lt ol ls Aot vl FHHAN =] et 74
AHEo] - E9koH, Aol S/ = A9 g =
Ao| AAE I} A ERe g 22 SRSt

o
=] vge 3w 2 0, ARV 52 5
«

=

o,

o

(@]
& A3}, He A, A oE diiste] F dgle] d
719} Agtolelr| Hot #27] o] thE 5t BF Bt
5of| 2t 5lte] 7] %= A3F(one airway, one disease)
2 QAE T Q. Ff AFollA e v R g
27189 got] 15.08%°41 4 3735, 22.39%C1
A ofES| 0] B HZ, 9.65%0014 AELEE7E FHket
AL, 4] FALolA = 80.94%011 4 LH 27 v &

olo

==
Wi 7o) BAESICH, wheky] A=) v )
o] Aglo] ohlet 2 27] G5 B ow she A

RO = ofefj=|ojof ot FHF Hete] et B7i= B
_9_3]_1—/}15)'

4. LE27| H|E X2
=7 H9e A= e es A 1. 3 9

QW 2 okZgw 3 wWolgW 4 S~29W 5 Vet R

24 2|2 So| ho.

Q=] vlghe 54 gelo] ofs) el wEo]
Aelo] B FUSS ok AL hS nHoltt 1
P} BE FUL AXE|E o AL B 2 Ao
oL 45| 3517 ofel e go] Yk,

6 ZoklA IEkRB 0¥

sk lolo 1

ie

BIYRT &iTlY

o
&

CHSIRIZIQIALRISIX| HI58H MO9S 2020 | 549




ORIGINAL ARTICLE

o AEHIAE F2 ARGE. 2] S| =
FY 73R, 191 S5 E-55 FHE7] Bl =
& A EO| =Tl RIFAQl 12} A A= ’\}%EJ‘:}
G| 2Bl Z9Y S <ol A7), 7H RS

= 59 S/l A¥plolH AHulgt 4 =7 H]Ouﬂoﬂ/ﬂ
12 A 5A| 2 AR H2ol= 14H 5] AERIo]
Fl w3 (blood-brain barrier) & AWAA] 217 &
89] FAHE-S Ho|HA, X7 Ago] A& 24| 5]~
EF-S wo] ARGRITE3610, o] Qlof| i u)7y FE st
A= o] AEIA| e B-goto] AR =M A7 avt
O] 5= 7S 4 AL AT HI w9 B8 AR
S 5= YA YT ) AR A e Bl
(rhinitis medicamentosa) 2.2 QI3 |7} ut F3o]
Uofd 5= 17 ] ofl @717tk ALg-5tofof JHep.

WA L /= X moke A Kok o] tigt ¥
o ¥ HPF*— A& WRolt}. vst MY Q¥(sub-
cutaneous immunotherapy)}> IgE "i7] S/ 7 <l
A7} 81 7h5%k 7ol A =7] BlY A =of 834
O] A|qt, o ofo]Zo A= oF2] A7 RESto] Aof
ofAe] HYQHL MotHH QW (sublingual immu-
notherapy)°] B QPHgH ¥ o2 AdefA lrts). 1
L | 27] v HT 7| A oA 7 e
A QRIA] oA AT ofd FA A 990l #7710
E5] FolotofoF g,

‘Qﬂ]iﬂ‘ﬂloﬂ Aol tiet pE2 X Ee G2

1

201 W50l i HI8FT RuIEE, HeHY 2
o] Q= A9 5ol AW 4 Sk, 185o] FurEl 4
9L 8BUALS, WEAUTZ0] ST A9 4
32 542 ol AP s HEIEFo] WA
A BES YA S22, FET 1|22 ]

AlFsh= Hol A A=
Q47 BE0R HIHo|AL GAT, 4
Rgo] wov] 19 74, Folut @5 viE A,
AR HE gk, 18a Bl Y B gt Qlo] B
Z A5 2 ARLE7|o] 22 v o tHY,

o P RH|5 RS A= sk A
1od

A AL

5. |27 HIFOZ QUpt FSFat X[ahH TAte

D) g 27) vjgoz Qg Iuslat 15

ofsolAY F5g FI )
50~56% HEo] FHES HIHY, 755 7] ¢

Qlofl= HIFZARHE, of o] 9 W v}, =7
v, A4 Fejold, & T thast ¥elo] Jlom,
% 20094 Souki 5] Aol W= 2~12A4] F&
FIE 7R 3 5 Gl E7] vlgo] B0 E 9l
A9 19% Bt oot 4| 27] Hlae &
Hl&E F9] 34 Shtel| fiZo] +£580] &
SurE 4= 9Itk 20159 Kim 52 1~124] L&l 27
e 11}94 45%12) 20159 Ahn 52 2~164] &9

_:

flo ro oo
Q.
4

o]
oy B 6]- 1:]-20) Fukg] ZA}o

A7) okl HigHlst

% 9] o], A1t
W 15 of 9.2 vl
TR ol Q1at
e 91010% gk

2) A3 ARAA 9 15 F FHE
;ﬂi/goﬂ/ﬂ OELZI\" QL 15350 AA HPHo gL 7
ofgfjo] ALE ZJOI A7)=2] B18k= mirror

test, Y Qof] & HIEL A 1~3 E7F 8-X|5F= water

550 | CHEtR[ZIOIALREIX| RIB8H KI9Z 2020




ORIGINAL ARTICLE

>

e

02

retention test, Y& Ho|X 5O02 W1 [~3 B7H & of| EAJ& Q1 Ao] Yeht= 97 Qlo] XA of & L%

A8He lip seal W41 5 Tl SOl Sl BAvlY B 4 ok vlle A7H0R A Bel 2]

E‘r Rt AAPg o] AAE AL 7|20 & ARl HAL B 7t 02 Qs I o= EE8A A7l 29 Eﬁ—'lﬁ

2 glor s Whuto 2 AFshy] ofFH7] iR 2E(allergic salute)S THT 42 9loH o]AL T3 ﬁ

. A ol a5 asiler © b Hef ofglololq BT, 2elfet ofdolse 78 2

S ololSoAl A BAQ T, AOE PAZ: S HOTkE AekFig 30§

9] ARSS BAT Uk 79 AdoZE 94 B 24 Wlllersic shiner) © B =] v =

A, B2 A<, X3t e, 71 29 o 1/3, SRfoll A &5] TR 4= =T, H]H9e] F5of 9 g';

b ol U S W B0 7Y B UG ELUH 3R A JUS vy B

2ol 2, Weh vl 38, AFA 0 9 52 o] AU 5EL Yefstol SmAllo] HEo] B S

TES 0, Y AACE= PN F2 K, VE e} o} A Kol AzdolthFig. 3b)*. uxeto g 3

gjo] Aot LA vt AAE AHtwd 27} Dennie—Morgan line ¢t} Lol| 7|1 =502, & ﬁ

S, 2F FARE, WA AL So] A BT Ulo] YHANE QYA £ WS WAT L

ir]

9% g, ol ot $ET ue] Y2 5 oM, BT ) =

ESH U Eo [EoA= fLtego=z 2 9I5t AAAZo] muller wAE 289 A|&291 7
01511 04 Elely lﬂ"’ UMJ Hxl }—ﬁr‘}“ 0= 975 AL Y o07]7] jolaty F=HHFig. 30”)
1

o 41, &1, 0}0}01 —rﬂﬂ OJ‘%O] OhﬂliOI &
(adenoidal face)S B3] & 4= i), < Aok T2 & 5 AUk

wHY Q2] vSS 7H S o ot

| Sk Ol= 0l rI'I_XI
oo

2ol g 4= QL
=2 EM ﬁ*—‘”(allergm shlners), (c) Dennie-Morgan lines.

=

Fig. 3. 2h 227 | H|ES 712l 2004
(@) 22| 7t12%E@lergic salute), (b)

CHSHR|ZIIALEISIX| RI58H H9S 2020 | 551



ORIGINAL ARTICLE

3) F350| oot Aol v| & 9F
Moss9] functional matrix theoryel] T2 H|Z5
o] 7ok Ealx|o] Sl AR} ureks o k)
0. 27151 € 552 ORI 9§99 & S5 B+
gL Yo7|a1, o]Z 9Ql5] &, -, dfet, & A=) 94

B15}o} F5 A0 WS A0A Aol kel e
of Wt FAREL o|5H) Bk, 7EES o
712k 8z ofolSolH & 4 G ofdlicol=of dEL
1 £l 9hno] Wst 2o ATl nht
A2 B 2ASS BT, THFL B ofolS
2 3 ofo|So] vl sloke o FEat,

[t rlo
)

i

ol

ol
12
N
ru

3

lo

AlH, PAGL F3 A3 AR w g
WP, 20144 Lione 52 F5-80] A
& SRS HlS) o B2 w2 AW

¢ Wolo} Rult= 217} 13.5%, 27.1%
o) E35F 20099 Zicari 52 1o
312 Z1o] 744, Q124%} ofx] o] whet A5}
. sl A= st ] I A A} 3] AT}

R, ol Bt 98 308 247

)
ot 0
r[r
o,
-|o

W rlo & dlo rlr
5
ﬁ
o,

8

do oX
d

5 2
>
I
o
»

"I_
52 H)5.
ovi, Yt

o 1
o
R
o

el )
50
A
:M%
° IE o
ML@
m
— 30
oziﬁn
oBL'_?L
e K
S g
3 1o
B o
%&
b
o
s&c
g&
[@N
SIS
| .|

lowing)E -5} ©rhal 5H9ic. o] 2 Qlef L5 ES
Sh= 9}1}01]’\1“ HTE S2 ohe A= el 29 I
A, S, Pt 42 wng 5 ot
A AHAES FHloh= 497 BT, o] Qo=
T L 27] H|EE 71 ofolEol A= &7 |,

>.
i
=)
&
ey
1o
=
o _1_Or,
u:[J)
¢
m*m
el
fink
o
£
N
~
D)
i

)
o

T
JE;;
19

=
v O TEES FERY| BulE 740t Fl
o] A2E opr[sfo] A F2Mo] B3] B4 o
st ubAb7} Qoluks 2 A E ThepD,

4 A3 A= A”A 9 2
e =7] Hgo g QIR 2 F2

A1 A B R O] A 9 7] Afstel ) A RS FHst
7, o] QIsf Ui pH A4t A 129, Aok 9412
FA19] 91 A5, 123 5 T 5o ZA7E et
g5 011451'32'33) T-32] A9 20124 X 59 ALollA
D8Z Ok A9 THFY = AR A 2 3l

—;g(Volatlle Sulphur Compounds)®] &7} H| S5
Sk 79l Hlsf o =3keH, 73 1A 71421 50
BBV o}/ QIAE 7hs/3Z 3.65H B =Tl sHlth
3 ESH ) ARE F5E AA R L FEE A 4
E7] H|Y A 5o]| AMG-E= Fo|ABFIAL AR R0 =
59| oFE ERH Bt FH|FS Y 4= 7] wheofl
A7t e 27] Bl s 58 59 Aol 4 ¥
A 9 o] o 95 7]&o]of g2,

T2EOoE QIS 174 AZXE ALApE HA &2
& & Qs U F9le AN HE, ofiolE

oftt. A7l FHdUiollA X -?rE}OHZO] 7V efar
Zot RYlold, Lo FA| Bt SR Qs A 5715
Qlo] BH7FS 17 & 9] 713 15502 Qlgh A0
T 72 HEAY off o] B A TRA} 2|73 o]
goto] A ZRIT 5= AP,

FEE SBS 72 U A9 AL WA Tlers
T AAS F 7o) Bastt, Fe|=7] v F4ol
s, BE ofdlizo]Z, 59 5 471 A4} 9)
L% 2ofht oISy 4 4 ARS B
o] ZR3fch, Tt TuS AUk Uelo] A=d
ol £ TaFo] Hot S A9 Aol 5
o) £9 % T1SHAE Tefe] 2 4 e

- Atolo] W, Fol, 71E 5 B3 ]

3ol 2] 91 Zho] Bl o))

“Hol 4L A, B B2 I Fol B9
TE 3l Al

~AFe0] B0 A0 A0 o] gz 0 & Loz A5lo]

552 | CHEtX[ZIOIALEEIX| RIB8H KI9Z 2020




ORIGINAL ARTICLE

b
Lo

g

Q& TR T QL E 5} UARE, 9o} A Hgo] A&EH HItel7T Apdst f
50| o™ 716 A= Oral screen, Oral obtu- = AFo] 7] whEolcH?, waba] AJekgo] Fabd & a
rator, lip trainer, lip seal trainer & tF%3t AA]E0| g 27] v|d EAJof| A= WA FEA] RMEE 0|85 Af ES_I:'.
A= T Qo] o5 53 A E R 52 & oFg 2 IRt Ao oW1 ARE & fe
HZ =1 4 qlth HRRTTHA ghatol vl e W H| 2. & 7iAo] ke & =
WA FEEOR 5] BE A U BANR] 5 A Aol o

2!
A= 24 A=&ALlA RMERapid maxillary 7] H]9E 7131 A0k AJ A 2A 9 ALHARY ;

L.
o)
[

expansion) 5= O1-83H JLT S THNE = C&E=, W 3~44] AL ofdl ool 5] A A} M= g
Ch FA 02 Aot AYo] U= A A dsolvlsl 5 EHAS S4SHHEE 70| IR0 E Q1% A oo
S W 7HA | o= 2 VIR A 571 A, 419 EEA deRIA], B 5] AAY A Y é
T5E 53 BHoks o] ok, 20084 Gar- A F= ARJMA sA7EEESE ] o B4, BRI HA| = 1 r_=_6=':
rett 5+ 42Fg2 RMER 5 mm oI9S o HI7Z SF Y5 A7 ERIsk] olF7] tizell A= Azt g
S HH|E 37.2%%1 1.89 mmo] T WA & 7hee ©E5te] nhte stof = Aol Tk 1L o] ﬁ
38), 20109 Christie 52 bonded rapid palatal ex- % 9] ofo| 52 u|g] HEA} T=ofo]elo] tislE %
pansion® & JtgS 819 mm TGS o = B 2 oS EIT S QA T u]ol Aok
F-2ol41 8.19 mm] 33.23%, 7t F-910lA 37.32%  Sh= ol WA QT A BE Fof T2 LAl
o] v7 S AP, 20179 Moreira 5] & 5 A5g AP 4 QUek. E=3 2|7} ;qi/\] o =¢
TolM & v A = *J‘OP%Lg 8 mm 5= 1 H & 240l Aol 2 AR 3717 88 +
739 51 1/39] A, Sk, T F-91olA 22 36.2%, B WE0] = 5 EUAE A0 4 S o}
33.7%, 123l 27. 5‘%4 e WEolor, Hyrax & 4 Sl
Bt RME+= Hass BFYE T AW, S, 4 R5Rof|A] 13y Aotofl A XA N =F Zcke B Ak g

H7S o SRStk stk Jeu vt Sgat 27 B[R QiR A | PR AR AR BF T

53 71%5°] thet RMES] o]t =80 ofx]  § olA19) K54S S7hIA 4 9] whEe] :ofslo]
7} SIEFO. 20069 Compadretti 5-& RMER Afol3  of gk, 2174 ok Fof A Aatelit B 5707 2
4 3 42.8%9) BA50] FEFON vEFoR e A 9 Bojo] A7) Aol T B9l sokst, 2
e SIAIEHY, 20109 Matsumoto 5 RME AF 2] H]@10.2 Q18] 47| o] oJilule 49 Xz
9 vl 22 S7hEQA, vgela ug Ao ojad At |
P S R
of 2719} HizeAT SATH?. ol 4 Y| vl
% S04 RMES] AH8-L w74 45| 0 e 34

(
=z

N2 5 AT QAo ol oA R L BE
= 9o, 2] viete ate] why Agols] 2
o st Syl QMR BE AU RS S U] viEe Szt wat ohiet Ao

CHSHRIZIOIALEISIX| A58 M9S 2020 | 553



ORIGINAL ARTICLE

#8o] 44 oAl

oflet Akl A

Qow, gl 4] 4 A

9
Sf it d 8-S s 2

i ok Hi

I

g =27] v ﬂx}oﬂﬁ
=4, OlE ?ls

it

o3

P

1. Bousquet J, Van Cauwenberge P, Khaltaev N, Aria Workshop G,
World Health O. Allergic rhinitis and its impact on asthma. J Allergy
Clin Immunol. 2001;108(5 Suppl):S147-334.

2. Kim CW. Current update on allergic rhinitis. The Korean Journal of
Medicine. 2012 Mar 1:82(3):298-308.

3. Park SW. Allergic rhinitis in children: diagnosis and treatment. Korean
J Pediatr. 2002:45(8):939-947.

4. Hillman DR, Platt PR, Eastwood PR. The upper airway during anaes—
thesia. BrJ Anaesth. 2003:91(1):31-39.

5. Basheer B, Hegde KS, Bhat SS, Umar D, Baroudi K. Influence of
mouth breathing on the dentofacial growth of children: a cephalo-
metric study. Journal of international oral health. 2014:6(6):50-55.

6. Roberts G, Xatzipsalti M, Borrego LM, Custovic A, Halken S, Hellings
PW, etal. Paediatric rhinitis: position paper of the European Academy
of Allergy and Clinical Immunology. Allergy. 2013:68(9):1102-1116.

7.Lee SM, Lee SP. Classification and Epidemiology of Allergic Rhinitis.
Korean Journal of Medicine. 2013;85(5):445-451.

8. Bjorksten B, Clayton T, Ellwood P, Stewart A, Strachan D, Group IPIS.
\Worldwide time trends for symptoms of rhinitis and conjunctivitis:
Phase Il of the Intemational Study of Asthma and Allergies in Child-
hood. Pediatr Allergy Immunol. 2008;19(2):110~124.

9.Hong SJ, Ahn KM, Lee SY, Kim KE. The prevalences of asth-
ma and allergic diseases in Korean children. Korean J Pediatr.
2008;51(4):343-3%0.

10. Ahn K, Kim J, Kwon HJ, Chae Y, Hahm M, Lee KJ, etal. The preva—
lence of symptoms of asthma, allergic rhinoconjunctivitis, and ec—
zema in Korean children: Nationwide cross—sectional survey using
complex sampling design. Journal of the Korean Medical Associa—
tion. 2011:54(7):769-778.

11.Hwang SH, Jung SY, Lim DH, Son BK, Kim JH, Yang JM, et al.
Epidemiology of allergic rhinitis in Korean children. Allergy, Asthma

pii)
Wi
¢

f o oy

o)
19 =L fo
=

o] @ a st} MoK Q|27 vl
712 RS 0] £ ), 79
7)o E<l3}L, jat4 o)
1) @ 144 e 18
o 2] At A= A 5
%Mﬂﬂﬂ@@%&ﬂﬁﬂ@“”ﬂ%%%ﬂéﬂ

we, 2
[
=

B~ oo i
r, g
[o

L

H

rr
0

e

%
e
I @

E

I

o oL ¢
% 3
H« ”

&
o

rd
N,
olr

N

=,

O.

50
o

.
£
[
N
o

& Respiratory Disease. 2013;1(4):321-332.

12. Kim JS, Kang HS, Jang HJ, Kim JH, Lim DH, Son BK. Clinical fea—
tures of allergic rhinitis in Korean children. Allergy, Asthma & Respi—
ratory Disease. 2015:3(2):116-123,

13.Kim BK, Kim JY, Kang MK, Yang MS, Park HW, Min KU, Cho
SH, Kang HR. Allergies are still on the rise? A 6-year nation—
wide population-based study in Korea. Allergology Intemational.
2016:65(2):186-91.

14. Tran NP, Vickery J, Blaiss MS. Management of rhinitis: allergic and
non-allergic. Allergy Asthma Immunol Res. 2011;3(3):148-156.

15. Choi JH. Allergic Rhinitis and Comorbidities. Korean Journal of
Medicine. 2013;85(5):457-462.

16. Turner PJ, Kemp AS. Allergic rhinitis in children. J Paediatr Child
Health. 2012:48(4)-302-310.

17. Dhong HJ. Surgical treatment for allergic rhinitis. Allergy, Asthma &
Respiratory Disease. 2013;1(1):29-34.

18. Yamaguchi H, Tada S, Nakanishi Y, Kawaminami S, Shin T, Tabata
R, et al. Association between mouth breathing and atopic derma-
titis in Japanese children 2-6 years old: a population-based cross—
sectional study. PloS one. 2015;104):¢0125916

19. Souki BQ, Pimenta GB, Souki MQ, Franco LP, Becker HM, Pinto
JA. Prevalence of malocclusion among mouth breathing chil-
dren: do expectations meet reality?. Int J Pediatr Otorhinolaryngol.
2009;73(5):767-773.

20. Ahn JY, Kim JE, Choi BS. Symptomatic differences between aller-
gic and nonallergic rhinitis in children. Allergy, Asthma & Respiratory
Disease. 2015;3(5):341-345.

21. Pacheco MC, Casagrande CF, Teixeira LP, Finck NS, Aratjo MT.
Guidelines proposal for clinical recognition of mouith breathing chil-
dren. Dental Press J Orthod. 2015;20(4):39-44.

22.Vlalcheva Z, Amautska H, Dimova M, vanova G, Atanasova |. The

554 | CHBtR(ZIOIALEEIX| RIB8H KI9Z 2020




ORIGINAL ARTICLE

o

role of mouth breathing on dentition development and formation. J
of IMAB. 2018:24(1):1878-1882.

23.20.25. Zicari AM, Albani F, Ntrekou P, Rugiano A, Duse M, Mattei
A, Marzo G. Oral breathing and dental malocclusions. Eur J Paediatr
Dent. 2009;10(2):59-64.

24. Marks MB. Allergic shiners: dark circles under the eyes in children.
Clinical pediatrics. 1966;5(11):655-658.

25.Blanc S, Bourrier T, Albertini M, Chiaverini C, Giovannini-=Chami L.
Dennie-Morgan fold plus dark circles: suspect atopy at first sight. J
Pediatr. 2015:166(6):1541.

26. Moss ML, Salentijn L. The primary role of functional matrices in fa-
cial growth. American journal of orthodontics. 1969;55(6):566-577.

27.Lee MJ, Kim JG, Yang YM, Baik BJ. Effects of mouth breath—
ing on facial skeletal morphology. J Korean Acad Pediatr Dent.
2012:39(4):339-347.

28 Harari D, Redlich M, Miri S, Hamud T, Gross M. The effect of
mouth breathing versus nasal breathing on dentofacial and cra—
niofacial development in orthodontic patients. Laryngoscope.
2010;120(10):2089-2093.

29. Lione R, Franchi L, Huanca Ghislanzoni LT, Primozic J, Buongiomo
M, Cozza P. Palatal surface and volume in mouth-breathing sub-
jects evaluated with three-dimensional analysis of digital dental
casts-a controlled study. Eur J Orthod. 2015;37(1):101-104.

30. Marks MB. Oral habits in allergic children. Joumal of Asthma Re—
search. 1966:4(1):39-46.

31. JoED, Han GS. Influencing factors in the halitosis. Joumnal of Korean
Academy of Oral Health. 2012;36(4):272-281.

32. Chuang CY, Sun HL, Ku MS. Allergic rhinitis, rather than asthma, is
arisk factor for dental caries. Clin Otolaryngol. 2018;43(1):131-136.

33. Chai JE, Waddell N, Lyons KM, Kieser JA. Intraoral pH and tem-
perature during sleep with and without mouth breathing. J Oral Re—
habil. 2016:43(5)-356-363.

o

Mo

« C

34. Kleinberg |, Wolff MS, Codipily DM. Role of saliva in oral dry-
ness, oral feel and oral malodour. Intemational dental journal.
2002;52(S5P1):236-240.

3b. Jefferson Y. Mouth breathing: adverse effects on facial growth,
health, academics, and behavior. Gen Dent. 2010;58(1):18-25.

36. Jain A, Bhaskar DJ, Gupta D, Yadav P, Dalai DR, Jhingala V, et al.
Mouth Breathing: A Menace to developing dentition. J Contemp
Dent. 2014:4(3):145-151.

37. Moreira AM, de Menezes LM, Roithmann R, Rizzatto SM, Weis—
sheimer A, Yen SL, Enciso R, de Lima EM, Azeredo F. Immediate
effects of rapid maxillary expansion on the nasal cavity using Haas—
type and Hyrax-type expanders in CBCT. Medical and clinical ar—
chives. 2017;13):1-5.

38. Garrett BJ, Caruso JM, Rungcharassaeng K, Farrage JR, Kim JS,
Taylor GD. Skeletal effects to the maxilla after rapid maxillary ex—
pansion assessed with cone-beam computed tomography. Am J
Orthod Dentofacial Orthop. 2008;134(1):8-9.

39. Christie KF, Boucher N, Chung CH. Effects of bonded rapid palatal
expansion on the transverse dimensions of the maxilla: a cone—
beam computed tomography study. Am J Orthod Dentofacial Or—
thop. 2010;137(4 Suppl):S79-85.

40. Gordon JM, Rosenblatt M, Witmans M, Carey JP, Heo G, Major
PW, Flores-Mir C. Rapid palatal expansion effects on nasal ainvay
dimensions as measured by acoustic rhinometry: a systematic re—
view. The Angle Orthodontist. 2009;79(5):1000-1007.

41, Compadretti GC, Tasca |, Bonetti GA. Nasal airway measure—
ments in children treated by rapid maxillary expansion. Am J Rhinol.
2006;20(4):-385-393.

42. Matsumoto MA, ltikawa CE, Valera FC, Faria G, Anselmo-Lima WT.
Long-term effects of rapid maxillary expansion on nasal area and
nasal arway resistance. Am J Rhinol Allergy. 2010;24(2):161-5.

6 ZoklA IEkRB 0¥

CHSHRIZIQIALEISIX| A58 M9S 2020 | 555




