A review of the influence of mouth breathing on

craniofacial morphology and head posture
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Fig 1. Nasal breathing (Left), Mouth breathing (Right)
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Fig. 3. Normal Head posture(Left), Head forward posture(Right), Shin JM(2019)
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Table 1. Comparison of cervical spine and facial morphlogy according to head posture

(Mann 1996)

Forward head position Normal head position
Head on cervical spine Dorsoextension Ventroflexion
Craniocervical angle Large Small
Cervical spine Proinclination Retroinclination
Face development Vertical Horizontal & sagittal

Mandibular rotation

Backward & downward

Upward & forward

Face prognathism Reduction increase
Anterior face height Greater Lesser
Posterior face height Lesser Greater
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Mandibular inclination

Greater

Scarce

Growth of upper jaw

Scarce lengthwise

Major lengthwise

TM] displacement

Great backward

Scarce backward

Nasopharyngeal space

Smaller

larger
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V.23

INITIAL ELECTRONIC SEARCH BASED ON KEYWORD
Pubmed (n=215) ,RISS(n=12)

r;fs«;Duplicates, non-English and non-Korean removed

Relevant titles selected
n=74

Full text articles assessed for eligibility
n=24

Bxcluded records n=13

Reason: Did not match inclusion criteria

1. Review articles :2

2 Only abstract1

3. Sample survey: 1

4. Congenital disorder:1

5. Tooth change analysis :2

T 6. Did not directly compared mouth breathing and
Appropriate articles to be included | | bmalhinZS a 9
n=11 7. Tongue and muscle position change analysic1

Fig. 4. Flow chart of search and select articles
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TAT gl FRAA A S EA% A3 THY =& § Cuc
M(2006)3 Behlfelt K (1990) 22]32 Aouame AEL (2016)°] <1+
T FA7E v ZFAbe mls el i A" we fxE A
Attt 27 Fouetdet. F, Cuccia AM (2006)9] A++= 779
Helo] wet PR EAe v S gAe] Aol tig we A Aol )
(p=0.000, p=0.001, p=0.05)% <77} 91iL, Behlfelt K (1990)°] <d7-oll A=
p<0.01, Aouame AEL & (2016)¢] A7+ p=0.0022 SAHo=Z oJn7}
JAIRE & 479 Aol T EFAS AT EFAY dFek Hert
ol F= &7t BAA R FoME AolE Hola A Fhrh E
Aol AdeEdE =% 118 Ao di AAE AR+ Table 3l
UEb Atk <Table 3>.
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Table 2. mouth breather’s facial morphology compared to nasal breather

Face height & shape
-Longer face

-Increased convexity

Maxilla position
-Narrow & Retrognathic

Mandible position
-Retrognathic

-Larger mandible plane angle
—-Clockwise rotation of mandible
-Increase gonial angle

-Decrease ramus height

Hyoid bone position

-Lower position relative to mandible plane

Palatal bone position
-Posterior rotation in plane

-Longer palate

,21,



Table. 3 Characteristics of studies included

Study/year Subject Method Results
. Method of
Sample size (n)
. Mean - Data meausurement Other relevant
Analysis | Gender ]
age - Data analysis (Number features
(male/female) )
of index)
Mouth breather had more retrognathic maxilla (p
Total: 146 <0.05)
Mouth breather | Mouth b Mouth breather had more retrognathic mandible
(Tonsil  group): | reather: ) N ) (p<0.001)
) - Lateral skull radiograph Additional open-bite o )
Behlfelt K. | Facial 73 (33/40) 10 o i ) Mouth breather had posterior inclined mandible (p
+ Craniofacial analysis (33) | analysis
et al.(1990) morphology | Nasal — breather | Nasal br <0.001)
(Control group): | eather: 1 Mouth breather had lager—anterior total facial heig
73 (33/40) 0 hts (p<0.001)

Mouth breather had lower - anterior total facial he
ights (p<0.001)

_22_



Mouth breather had lager mandibular plane angle
(p<0.001)

Total: 44
Mouth breather:
22

- Lateral cephalogram

Additional Hyoid po

Mouth breather group had extended head posture
relative to the true vertical and to the cervical spi

Behlfelt K | Head Normal group: 2 )
Total: 13 | + Head posture analysis (3) | sture, tongue postur | ne (p<0.01)
et al.(1990) posture 2 i C e
e, pharyngeal depth | Hyoid bone's inferior position in mouth breather
analysis (p<0.01)
Total: 360 Total anterior face height was higher in Adenoid
(180/180) ou
, + Cephalometric Commparison by hone | 5%
. Adenoid  group: ] s <index 1#*>
Park & You | Facial mor Total: | radiography age (CVMI' ), gend o ) )
180 o ) ] male: significantly higher in CVMI level 3 to CV
(2002) phology 6-17 - Craniofacial analysis (22) | er, Occlusion u
Normal  group: M level 6 * (p=0.0009-0.0479)
180 female: significantly higher in CVMI level 1-CVM

I level 6 (p=0.0002-0.0398)

_23_



<index 2 ¥ >

male: significantly higher in CVMI level 2-CVMII
evel 6 (p=0.0070-0.0451)

female: CVMI1-CVMI6 (p=0.0001-0.0384)

Mandible's more retrognathic in Adenoid group
male: significantly retruded in CVMI 3-CVMI 6
(p=0.0000-0.0188)

female: significantly retruded in CVMI 2-CVMI 6
(p=0.0001-0.0125)

Maxilla's more retrognathic in Adenoid group
male: significantly retruded in CVMI2-CVMI6 (p=
0.0029-0.0103)

female: significantly retruded in CVMI3-CVMI6 (p
=0.0051-0.0210)
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Mandibular plane angle larger in Adenoid group
male: significantly larger in CVMI 4-CVMI 6 (p=
0.0072-0.0242)

female: significantly larger in CVMI5-CVMI6 (p=
0.0044-0.0369)

Extension of the head related to cervical spine is

Total: 70 Mouth i
greater in mouth breather group
Mouth breather: | breather: | -\ a1 cephal Additional Hyoid po | (5=0.000. p=0.001, p=0.005)
- Lateral cephalogram o ol =0.000. p=0.001, p=0.
AM. Cucdia | head postu | 35 (14/21) 5-13 phaloaram DO RO T P P .
- Head posture analysis sture analysis Cervical lordosis is reduced in mouth breather
et al.(2000) re Nasal Breather: | Nasal
a7 (p=0.000 p=0.036)
35 (16/19) breather: ) L e
713 Hyoid bone is inferior position in mouth breather
(p=0.009)
Total: 42 ..
Additional  Scapula,
) Mouth  breather L i - . .
Neiva PD e | head postu (trale: 21) Total: | - Stereophoto-grammetry thoracic spine No statistically significant difference in head
c.
t al.(2009) re 8-12 - Head posture analysis (1) | data comparison posture.
Nasal Breather
(male: 21)
Bolzan GPe | Facial mor | Total: 59 (25/34) | Total: | Face: The brachy—facial type (short length face) was m

_25_



Mouth breather:

Additional facial hei
ght/width index cat
egorized to 3 group

22 - digital caliper
oo ) s under 84 (brachy
phology & | Nasal breather: - Craniofacial analysis (2) facial/short | ore common among nasal breather (p=0.04)
—facial/short length
t al. (2011) head postu | 15 8-11 Head posture: No statistically significant difference in head
) face), 84-879 (meso
re Habitual mouth - photogrammetry ) . posture
) ~facial/medium leng
breather: 22 - Head posture analysis (1)
th face), over &3 (d
olicho—facial/long le
ngth face)
Total: 100 ) . . .
Facial height's increased in mouth breather (p<0.0
(66/34) o
i Mouth  breather: + Cephalometric i ) .
Malhotra S. | Facial mor Total: ) Mandibular plane's increased in mouth breather (p
M radiography
et al. (2012) | phology 6-12 <0.001)

Nasal breather:
46

+ Craniofacial analysis (15)

Gonial angle's increased in mouth breather (p<0.0
11)
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The maxilla wasmore retrognathic in mouth breat
her (p<0.01)

Mouth breather had increased madibular inclinatio
n (p<0.01)

Total: 66 Mouth ) ) .
. - Cephalometric The convexity was larger in mouth breather (p
Facial mor | Mouth breather: | breather: ) - .
radiography Additional Hyoid po | <0.05 )
Ucar FL | phology & | 34 (16/18) 12-15 o ] , o
- Craniofacial analysis (27) | sture analysis The palatal plane had posterior in mouth breather
et al.(2012) head postu | Nasal breather: | Nasal )
- Head posture analysis (8) (p<0.06)
re 32 (&/24) breather: ) . ) ) ) . .
19-14 - Hyoid bone analysis (4) Anterior facial height was higher in mouth breath
er (p<0.05)
No statistically significant difference in hyoid bon
e position and head posture between mouth breat
her and nasal breather
Total: 120 (59/6 ) Compared under 12 | Anterior face height was increased in mouth breat
Lee MJ . - Cephalometric )
C Facial mor | 1) Total: i ) years old with ove | her of age 12 and older & Class I (p=0.001)
et al. radiogra
phology Mouth breather: | 5-15 (9) gr P y ) r 12 years (grouped | Decreased Ramus of mandible height in mouth br
(2012) + Craniofacial analysis (17)

60

by occlusion class

eather of age 12 and older & Class I (p=0.045)
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Nasal breather:
60

I,11,I)

Maxillary retrusion in mouth breather of age 12 a
nd older & Class I (p=0.002)

Mouth breather of age 12 and older & Class I h
ad clockwise rotated mandible (p=0.028)

The mandible was more retruded in mouth breath
er (p=0.01)

Total: 53
. , Anterior face height was higher in mouth breathe
Facial mor | Mouth breather: - Cephalometric
Aouame AE ) r (p=0.01)
phology& | 23 (12/11) Total: | radiography i .
L et al. o ) The mandible was rotated posteriorly (p=0.02)
head postu | Nasal breather: | 9-30 + Craniofacial analysis (11), . ) i
(2016) ] Tilt of mandibular plane was lager in mouth brea
Te 30 (1317 Head posture analysis (6)
ther (p=0.01)
Hyperextension of the head observed in mouth br
eather (p=0.0002) (p=0.00000005)
Facial mor Total: + Cephalometric Compared under 10 | Teenager mouth breather had greater lower anteri
otal:
Rocha AC. | phology & | Total: 98 — radiography years old with over | or facial height (p=0.015)
et al. (2017) | head postu D - Craniofacial analysis (14), | 10 years old Teenager mouth breather had longer palate (p=0.0
re Head posture analysis Additional airway p | 49)

_28_



)

arameter and hyoid

bone analysis

Hyoid bone was inferior position in teenager mout
h breather (p=0.017)

No statistically significant difference in head
posture

+* CVMI: Cervical Vertebrae Maturation Index * Index 1: Anterior face height
*CVMI level 3 to CVMI level 6 (Cervical Vertebrae Maturation Index level 3, 4, 5, 6)

_29_
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V. 1F

W & 1Ule BRe BAG AWE A5 F REOZ ol
FAEEC FAMA Ful, am FRAMG WAL JPoz nFd n

W obel o} 2}

e Sk, AR TS} AU dAE shetEw 7w

Z7} Ze] HES wol= Aow wEA ok (MAY ok F3A. 2002).

ket (Mandible condyle)”} AlAl WeEo 2 Eolr Qloja] shelw 9]
ZAwe7b S7hEel dar FAlel i ew Wy e AdE Kol AT
KBehlfelt 5(1990)¢] A= Aol wet nZZFASL} T3 FA]
et o] Z+=E Hlagk A3} p<0.001, p<0.01, S Malhorta & (2012)+ p
<0.001, FI Ucar 5 (2012)¢] <A7-¢l4+= p<0.01, AEL Aouame & (2016)
o] AFoAM = Aol wak p=0.01,p=0.02, o] S (2012)9] AFNA+=
p=0.0282 EFAHo= fFou gt 37 AFolAE deote] A=

shebet At TREFAL gote] Aol vl HE WA AL A7E

ol
12

EP{'
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zba1 9= Ao w getE 9t} Behlfelt K 5(1990)8] Aol A= p<0.05,
Ucar P & (2012)2] A7ollA = p<0.01, oA 5 (2012)9] ArolA<= p
=0.002%2 fovg AolE& Heluglw a€]lil Ucar FL & (2012)9]
AT FATFAet HAFTEFAY BladA et Fojn] g
2ol 7F Hol A eFgkA| Nt Abeto = fon st AolE Holi= WHA Aoua
me AEL. % (2016)2] ¢1-7+¢} Malhorta S %5 (2012)2] oM = Aot
frepm st Zpol7h gl REsl ke, dEdololA Fondt ApolE Kol
Ao g yotE Rt} Aouame AEL. 5 2016)2] Ao+ A= Zol& p=
0.01, skt S5 42 p=001, ¢ FHA d4S p=0.022 =T

fou 3k xpo]lE Holal ATt Malhorta S. 5 (2012)¢] A FoAs= A=

flo

1

Aol sete] FE @AM 27 p<O00IE FolUE AolE ol
Ao vyt

F9 AT FAZ BAHs A ol wek ARAES EFH
Yzis Agee] AdAE vad A% 390 vk g F94,
(2002) Rocha AC %(2017)¢] A7+ 104 AF=, owlAg 5(2012)9]
ATE 124 AFE vold we 27 #or PR mmalch ofux
Q01209 AFelA 124 Wl AQEI g gk foln@
Aol7b glont 124 ol el AN A Aol Frhwe] gm

AFoto] Fuwlow Wy glom Fetx (Ramus of mandible)®] ZAo]7}

Aastn sere] Fa sdel vehbe § gREAY 4" 4l
TAEFC 4Pe T AR Hopdrh £# Rocha AC. F(2017)9)
AFANAE FQF ABNE wol: Qdd 104 mweqE AR
vz kel gelma Aol gled 104 olael AgwelA Aw

,31,



H ZolAx

-

olefZ o] A= o] (lower anterior facial height)”} © #AA a2 70w (P

alatal bone)

fife)

Ar

ﬂ__mo

!
B
ror

i

A7 (2002)+=

O
fi

o]}, Park¥®} You<

Aol 2

7o)

of weh

L=l &
o H

(CVMD 6

A%

ﬁo

alt
o

—

0

Ho
el

N

]
Nro
L,

jze]

3

gl

B

il

ol

=)

A o 14 9]

S

of

o

0.0001-0.0384= -+

of wel e Al wel Ans g2 g

0.0002-0.0398, p

K

i

7t p

B

<

SR

™

i

°
T

al

o} g &
o](lower anterior face height)ol A= Fv|3t A3ES Ho]
oJu| 3

o

2<1
o

1
T

hya
ar

p=0.0051-0.0210=

A]

27} H]

o=

As

7
p=0.0029-0.0103,

.?_
,32,

= Zo](upper anterior face height)
z}z}

Zo](total anterior face height)%}

p=0.0001-0.0125=%

3

Es!

Hd=

4
p=0.0000-0.0188,

etrognathic)



FARF AEE 248 Aot tE 4me] AT FFEEAS
MAEEA e B A RAEME Aele Y& AoR

golylom  o]F Bolzan GP. %(2012)¢+ Neiva PD. $(2012)¢]

Ao A= Az =W (photogrammetry)S o] &3] Z3 w gy} o] F=
72 g Fetstanh AR SEHE 7 ATolA 2z OE AxelA A
=6 Neiva PD 5(2012)¢] AolA= A3 7HI A9 o]F (tragus)

E ol& My o]Fe¢ AE(acromion)S o]& Aol o]FE ZtEvwks

48193 Bolzan GP 5(2012)°] A sfete] g 71Aq¥sh AF 7

B
o
(@]
(@]
>
=
(@)
o,
Q
=
w,
o
Ll
I
o,
ol
re
-
=
X
Ho
Ao,
=)
ol
o
ru
o,
bt
e
i
N
N,
off
oX
o,

,33,



1-271¢

sl

l:l]o

Aol

Eis

&

S
.E.h

s

AT

(2012) <]

47 9]
Aol F-A4 ekt

==

o

5

X

o
A

=<

or
AA e B o]

& e of
AR 8 7|=7F AdE Apga 2

(2017)¢]
FoleE Gt fAS wol

(2012)4} Neiva PD

[¢)

o]z} molA

=N

o
A=y =

}
T

k)
pa

o]
Rocha AC

Zott.

[e)

i

1

0
yl

kel
T

+ Bolzan GP

&

k)
ol =

-

W AS
[€)

A7 2] AEE A

AR }& 7}

AYA
a

W5 A TR Ao A
171e] A

==
K2

;O.ﬁ

Apel o]

7] =7 4

B

o

o

0

A4 9}
AT obduol

-
i

1}
oh

0

& A
1

-

ol A
H3h7}

-
R

(Airway adequacy)®l

A
vl A ¥ AlE A5 AE (chain intera

1984). 1&1}

AR T

=

[e)

=
[}

9]
e, 7]

T

LI

7
14

ki3

|

23 ol

3

Fe @itk Solowoll

s
Y

[e)
ction)= 2zt A tH(Solow B

=t

O

i
il

)

o

= d

T

B A7} kA A

b
B

fite)

]_

_Ea
ol

~

o
—_
o

Jjo
—

)

w29 T

=

=

7]

H 3} 7}

FE7H
st A7IAA FR ARA

Az
_E,h

o] tH(Principato

,34,

AA A

e

5
T

AF

J, 1990).



_Z?

B

il
M

,35,



1171 ¢

ApAel W A]

=]

=
T

oR

ol

o
XU
B!
ol

oR
H

i
=
el

o
o)
oF

ok
sl

&
uf-

R

=

j—

0
o

A

el
e

i
)

A= Ay,

——
o

1A =
A7}
37}

5

=]
|

TS
U=

| =]l

o
A

ARkl
7FA]

=

=

Al

3719

IREEREE I

9

o ts

=
T

i 73

FAHoZ ozt gt

1A 3}

0

ofef= et

HH

[}

]

hy2

%

=3

file)
N
il

e

el

1

o
yal

FE 7t
A A

A=
AR A= o

e s

AL uh A

.
,36,

u} 2}

-

.

3t A7)



g4, BFagatet adenoid7t 54 E FAFagAre] of

O
o
FeNe] WL, gl erx/#au g 8fs] %] 2002, 32(1): 19-31

olwldg, AL, <dAv], MHF, FEFo] dEEH FH nA= IF

o} §F 5~ of 2] 7} 8}-5] %] 2012;39(4):339-347.

d9<d, FACIAL ASYMMETRY, o ¢4/ 2} u27g 6}.8] %] 1991;6:251-258.
A, Wss, HuA e R hdads, WEolwAelAl; 2015

pp229-231
5T, it FEd obEo] M} ofvlmol= Aol #d A
A, oA a7 ol g <) 1985,15(1): 93-103

Aquame AEL., Daoui A, Quars F.el, Nasal breathing and the vertical
dimension: A cephalometric study, [International Orrhodontics

2016;14:491-502.

,37,



Behlfelt K, Aronson S.LL , Neander P. Posture of the head, the hyoid
bone and the tongue in children with and without enlarged tonsils.

Furopean Journal of Orthodontics 1990;12:458-467.

Behlfelt K, Aronson S.L, McWilliam J, Neander P, Hellman JL,
Cranio-facial morphology in children with and without enlarged

tonsils. European Journal of Orthodontics 1990;12:233-243.

Bolzan GP, Souza JA, Boton LM, Silva AMT, Correa ECR, Facial type
and head posture of nasal and mouth-breathing children, J Soc
Bras Fonoaudiol 2011;23(4):315-320.

Cuccla AN, Lotti M, Caradonna D, Oral Breathing and Head Posture,
Angle Orthodontist 2008;78(1)77-82.

Lippold C, Danesh G, Hoppe G, Drerup B, Hackenberg L,
Relationship between Thoracic, Lordotic and Pelvic Inclination
and Craniofacial Morphology in adults, Angle Orthodontist
2006;76(5):779-785.

Lippold C, Danesh G, Schilgen M, Drerup B, Hackenberg L ,sagittal
spinal posture in relation to craniofacial morphology, Angle

Orthodontist 2006;76(4):625-631

Lopes TSP, Moura L. FAD, Lima M.CMP, Association between
breastfeeding and breathing pattern in children: a sectional study, J
Pediatria 2013;90(4):396-402.

Gomes L.C.R, Horta K.O.C, Goncalves J.R. Pinto A.S, Craniocervical

posture and craniofacial morphology, FEuropean Journal of

,38,



Orthodontics 2014;36:55-66.)

Gonzalez H, Manns A. Forward Head Posture: Its Structural and
Functional Influence on the Stomatognathic System. Cranio

1996;14(1):71-80.

Huggare J, Pirttintemi P, Serlo W, Head posture and dentofacial
morphology in subject treated for scoliosis. Proceeding of

Finnish Dental society 1991;87(1):151-158.

Kohn L.AP . The role of genetics in craniofacial morphology and
growth, Annal review anthropology 1991,20:261-278.

Malhotra S, Pandey RK, Nagar A, Agarwal SP, Gupta VK, The effect of
mouth breathing on dentofacial morphology of growing child.
Journal of indian society of Pedodontics and Preventive dentistry
2012;30(1):27-31.

Neiva PD , Kirkwood RN, Godinho R, Orientation and position of head
posture, scapula and thoracic spine in mouth—breathing children
International journal of pediatric otorhinolaryngology 2009;73
1227-236

Principato J, Upper airway obstruction and craniofacial morphology,
Otolaryngology-head and neck surgery 1991;104(6);831-890

Ricketts RM, Forum on the tonsil and adenoid problem in

orthodontic, Question and answer Am J Ortho 1968;54:508-514.

Redline S, Genetics of Obstructive Sleep Apnea, Principles and Practice

of Sleep Medicine ;2011. pl183

,39,



Rocha A.C, C-Dominguez M.E, Reyes A.D, Breathing mode influence on
craniofacial development and head posture, J Pediatr/ Rio [

2018;94(2):123-130.

Scendal SA, Eisenfeld J, Bell WH, Epker BN, Mishelevich D]J, The
long face syndrome:verticla maxillary excess. Am J Orthod
1976;70:398-408

Solow B, S—Nielsen S, Greve E, Airway adequency, head posture and
craniofacial morphology, Am.J.Orthod.1984;86(3):214-223.

Solow B, Skov S, Ovesen. ], Norup. P.W, Wildschiodtz. G, Airway
dimension and head posture in obstructive sleep apnea, FEuropean
Journal of Orthodontics 1996;18:571-579.

Solow B, Sonnesen L, Head posture and maloccussions, European
Journal of Orthodontics 1998;20:685-693.

Solow B, Sandham A, Cranio—cervical posture: a factor in the
development and function of the dentofacial structures, FEuropean

Journal of Orthodontics 2002;24:447-456.

Sonnesen. L. Associations between the cervical vertebral column and
craniofacial morphology, [International Journal of Dentistry

2010;1-6.

Ucar FI, Ekizer A, Uysal T, Comparison of craniofacial morphology,
head posture and hyoid bone position with different breathing

pattern, The saudi dental journal 2012;24:135-141.

,40,



[Abstract]

A review of the influence of mouth breathing on

craniofacial morphology and head posture
Shin Jeongmin
The Graduate School of Integrative medicine, CHA University
(Directed by Professor Kong Byongsun )

It is known that human craniofacial morphology and head posture can
be acquired by breathing habits. Various papers have been published o
n the effect of oral breathing, which is an abnormal breathing habit, on
craniofacial shape and head posture. However, there were no papers sys
tematically reviewed the literatures. As a result of a review of the 11
papers retrieved using PubMed and RISS electronic databases, all of the
papers analyzed the effect of mouth breathing on facial morphology sho
wed significant results. In summary, firstly, the length of the face of m
outh breather shows a longer face pattern than that of the nasal breath
er. Secondly, maxilla is narrow and retrognathic for the mouth breather.
Thirdly, mandible is retrognathic and the mandibular condyle was rotate

d clockwise at the temporomandibular joint, increasing the mandibular p
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lane angle. Fourth, hyoid bone was positioned lower than the mandibul
ar plane. In addition, as a result of analyzing the effect of mouth breath
ing on the head position, only 3 out of 7 studies showed that the mout
h breather had an forward head posture, an extended head position to t
he cervical spine, compared to the nasal breather. Therefore, through t
his review study, it is likely to confirm that mouth breathing affects on
the facial morphology, but it is insufficient to conclude that mouth breat
hing causes changes in head posture. Also, it is not enough to understa
nd the relationship between the facial morpholgy and head posture chan
ges depending on the breathing habits. In the future, it iS necessary to
conduct a study to compare the correlation of the three elements of bre
athing pattern-head posture, and - facial morphology, using 3D images

and various indicators with a large number of subjects.

Keywords : mouth breathing, oral breathing, head posture, craniofacial

morphology, facial morphology
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