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Clinical Teaching in Dental Education
To Facilitate a Clinical Clerkship

Norihiro Taguchi

Department of Dental Education, Social and Behavioral Medicine,
Health Research Course, Kagoshima University Graduate School of
Medical and Dental Sciences

Abstract

This review focuses on the clinical teaching in dental education in terms of facilitating clinical clerk-
ship. Most of the faculty in dental school has major responsibility in clinical teaching. However, they have
never been trained. This is the serious problem in Japanese dental education. Recently, the idea of faculty
development prevails in higher education. Health professions’ education is also one of the important aca-
demic areas to be acquired by a clinical teacher, but it is not successful. Clinical teaching is pretty different
from usual education in the classroom. The important difference is an additional new point of view, which
is “patient”, though usual education depends on the relationship between learners and teachers. To under-
stand the new framework, it is necessary to clear the role of learners and teachers. The role of teacher could
be summarized as “Expert”, “Formal authority”, “Socializing agent”, “Role model”, “Facilitator” and
“Coordinate person”. On the other hand, learner needs to possess “Self establishment”, “Eagerness for
learning”, “Deep approach in thinking” and “Meta-cognitive skill”. We, as a clinical teacher, should under-
stand their variety of roles and make good use of them in clinical teaching. Learners are more than twenty-
years old, so the idea of andragogy should be applied, which is the major theory of adult learning. And
appropriate educational environment which ensures their safely learning should also be constructed. These
ideas are the core of clinical teaching to facilitate proper clinical clerkship. It is important to keep them
improving in terms of evidence-based education.

Key Words: Clinical Teaching, Dental Education, Clinical Clerkship
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Biological roles of gingival epithelial cells in periodontitis patient

Takashi Matsuyama

Department of Periodontology, Field of Oral and Maxillofacial Rehabilitation,
Advanced Therapeutic Course,
Kagoshima University Graduate School of Medical and Dental Sciences,
8-35-1 Sakuragaoka, Kagoshima 890-8544, Japan

Abstract

Gingival epithelium is a stratified squamous epithelium that functions as the barrier between the
outside environment and the host. In the oral cavity, epithelial tissues are constantly exposed to a variety
of bacteria, but most individuals maintain healthy homeostasis. Epithelial cells contribute to the innate host
response, and antimicrobial peptide expression in all human epithelia, including oral epithelia. Gingival
epithelium consists of oral epithelium and gingival sulcus epithelium, and junctional epithelium.

Periodontitis is a chronic disease characterized by a deepening periodontal pocket, destruction of
connective tissue and alveolar bone. The number of PMN and T cells increases face to epithelium with the
progression of disease. Gingival epithelial cells produce inflammatory cytokines, such as interleukin (IL)-1,
IL-8 and others and play a role to cause the initiation and progression of inflammation. Furthermore,
gingival epithelium appears to play a role in the adaptive immune response by stimulating antigen-specific
CD 4(+) T cells.

Gingival epithelial down growth into periodontal defects is obstacle for periodontal regeneration
therapy. Clinical application of enamel matrix protein or guided tissue regeneration method with barrier
membrane has been known to inhibit the gingival epithelial down growth and induce periodontal
regeneration in intrabony defects with periodontis.

Thus, the knowledge of the biological roles of gingival epithelial cells may open the way for
development of new therapeutic agents for periodontal diseases or peri-implantitis.

Key words: periodontal disease, epithelial cells, molecular biology, immune response, regeneration therapy
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Clinical application of ventilation evaluation of upper airway

using fluid-mechanical simulation.

Tomonori Iwasaki

Pediatric Dentistry, Dental center of the development stage,
Kagoshima University Medical and Dental Hospital

Abstract

Obstructive sleep apnea syndrome (OSAS) is not rare and is recognized as a major health problem.
Currently, the primary treatment advocated for OSAS is surgical treatment of the airway. Unfortunately,
surgery’s success rate is relatively low because the obstruction site of the upper airway varies considerably.
Therefore, an examination extending from the nose to the hypopharynx is crucial to precisely locate the ob-
struction. This examination can be carried out using a variety of techniques, including nasopharyngoscopy,
fluoroscopy, pressure measurements, CT and MRI. But, these method are not always well correlated with
either the respiratory disturbance or the location of the obstruction. For the aforementioned reasons, estab-
lishing a specific method to simultaneously evaluate the morphology and function of the whole upper air-
way is indispensable to successful surgical treatment of OSAS.

A newly developed method combining CT and fluid-mechanical simulation (FMS) was introduced in
this study. The results of FMS may be more reliable and can be evaluated more precisely than a morpho-
logical evaluation alone. Future comparisons between simulations and other functional results will be
needed to prove this method’s validity and efficiency.

Key words: OSAS, airway, CT, fluid-mechanical simulation, obstruction site

.oooo
goooooooooooooobcooooooo

ooooooooooooooooboooooooo

oo, oooo, oooooooooooooooo
00, o0o0oOoUoOoooOoot* o oooooo
oo, oooooodg, ooooooooooooo
goooooo, cr, MRI, O0OOO0OO, OO0
0o0oo0o0oo0oUoooooooooo’ooog,

odoooooooooUooo®’ooooo, oOo
ooooooooooOooooooboooooooo
oooooooooooooooooboo, ooooo
ooooooooooooooooboooooooo
goooooooOo, oooooooboobooooo
gcr(sBCcn)iooooono, ooooooooo



60 oo oo

oooooooooooooooooooooooo
00000000000 oOO0o0oOoooOooDo® O
gooooooooo, ooooooooooooo
ooooo, oooooooo (oo, 00, 000
0) Oo0oooooooooOoooooooobooooo
goooooo, oooooooooooooooo
oooooooooooooooooooooooon
ooooooooooOoooooooooooooo
go0, 0oooooooooooooooooooo
oo0o0OO0o0O (oOoooob0obO0ob0Od Know-How
08KoO)'D D000, DOoUoooooooog, o
goooooooooooo, booooooooo
ooooo, oocoooooooooooooooo
goooooooooooooobooooooooon,
goooooooooooooooboooooooo
oooooooooooo

II. ooooo
gooooooooooooooboooooooon
oooooooooOon0o (oA oooooooo
ooo*™“ 0 ooo00, DOUDOO0OOO0O, O0OO0O0OO
goooooobooobooooooooo, oboo
goooooobooobooooo, oboooboo
gboboobooobooboooooooboooboo

gbooooooooooboboocrooooo
ooooooooooooooobbooooooon,
ooooooooo, 0booooooooo (@Eoo
O)Yooooooooooooooooooooo
oooooooooooooo, ooooooooo
oooooooooo
o.0000000o0o0oogo

gooo, oooooobooboooooog, oo
o, b0o0o00000o0oooooooog, booooo
gooooobooboooboooo, booooboo
good, bobooboobooooooooboo
goooooob, eceCcrobooboobooboooo
gbbooboooboooobbooboobooooo

CBCTOUOUOO FHOOOOOOOODOOOODOO
oo, ooooooo, oooooo, ooooo,
oooboOoo0o0oO0o0oo0o0oo00, CB MercuRay (O
0000000,00) 0000 Fmode (DOOO19
cm), DO00096sec0 00000 000O0ODOOO
obooooocooboooooooooooooon
picoMmuooooooooono

gooooboboobobuooboooonb, cranio-
cervical inclination (U0 O OOO0O00OO0O0O0DOOOO
gboooooooobooboboooo sNooo
0000y 09°01°0o0oooooooT™ o

o0 oOoooooooo (gogo)y Aboooooooooooooooo, BOUOoooo
ctrogoo, coooboo croooo (NAODOOOOoo, oADODOOOO, sbooo, poo

O,woOoOo, wmaxODOOOQODO)



gbooboobooooobooobooboooboobo

00 0000000000000000()D000000000(), 00000000(C) (00
000, 0000) 0000000000000 ()0 00000000000(A, 00), 000
0000000000000000000000000000000

00 000O00O0O0000000000()D00000000(B), 00000000(C)(@0
000, 0000) 0000000000000(0)I 000000000000000(B, C),
0000000000000000000000000000000000

00 0000000000000000()D000000000(), 00000000(C) (00
000, 0000) 0000000000000 (@)I 00000000000000000000
00000D00000000000000000000000000000000000



62 oo oo

goo, oooobobpicoMmoobooooboooo
0000000000 (Imagnosis VE®, 00000
good, ocoo) oo, boooooooo,
goooooobooboooooooooooboo
Porion 000 0O0OODOO, OO0OOOODO Orbitale O
0 0000O Horizontal plane, Horizontal plane U O [0 [
00 Porion 0O 0O OO Frontal plane, Horizontal plane

0.O00000000
00000000000000000000000
00000, 00000000000 Gonion OO O
FHOOOOOOOOOOOOOOOOOOOOO,
00, 0000000 (OOB, €)0
0000, D00000000000000000
00000000000 00O0O0O0, 0000000

goo, 00, boobooobooooooooboo
(OO)'10oooooO0o0ooUooooooUoo
gooooooobooobo, booo, boboboo

O Frontal plane J 0D OO0 OO0 0O 0O OO O Median
plane00, DO0D00D0OD0O0O0OODOOOO@O)D

Standardize

00 0000000000 (@opiooO)o oo porionOOOODODO Orbitale 00 O0O0O0O0OOODOO

00 0O0oOopooooo (@orog)

EFEIER Rt G R
(n=25) (n=20)
mean SD mean SD P
FIRSESE
WimifE (mm?) 18112 6457 18277 6489 0.993
FA& (mm) 827 2.65 9.57 3.64 0173
TEEE (mm) 26.80 384 2579 336 0360
HHPE KA
WrmERE (mm?) 119.18 4809 16856 5440 0.002**
& (mm) 10.68 252 1358 3.16  0.001**
&£ (mm) 14.97 398 1840 447 0.021*
MEEEZE (R RIEA-IEES) (mm) 333 2.17 6.09 372 0.008%*
WHSESE AR (mm?) 6260.15 3010.03 7326.89 259340 0295
AfENZe K AR (mm’) 702.02 1289.18 2101.51 2148.17 0.016*

** statistically significant at P <0.01
* statistically significant at P < 0.05



gbooboobooooobooobooboooboobo 63

oooooooooooooo, coooooo, o typeUOO0O0O, OO0O0O00OO Wide type, Long type
O,00000000000000BC0O0, 0000 0ooooooooo (o, O, 00) 00000
goobooooo bood, Wide, Square, Long [ 3 gooobooobooboobooogd, Wide type, Long

1 10mm

00 000000000 (@Oo1od0)D Wide type, Square type, Long type O 0 00O

([ e n T

384 220416191840459 1 12”15363542232431 5344433431732392629283725227271116 3021"]0381314|

Wide type Squaretype Longtype

00 00000000000000(@O)000000(@O0)000000000
0000 (0O01000)0 Wide type D Long type 0000000000000

00 0O000O0oooo (@owoo)

Wide type Square type Long type
EFERERE (n=25) 3 21 1
FERIEATE (n=20) 1 6 3
AR 14 27 4

Fisher exact test: df =2, y*=14.18, p<0.01



64 oo oo

type 000000000 O00O0O0OO, 000000
00000000000000000000000
(@ 0)"D

Oo.0o0ooooooo

gooooooooodoobooooo, oooooo
goooooooooOo (poo) booooooo
goo, boobooobooooooooooboo
gooobooobooboooooooobooooboo
u,goooooo, oooobooooobooboooo,
gbooooboooboobooooooooobooooboo
oooo'o

oo, ceCroboubooboooocoooboooo
goocoooobooobooooooooboooo, o

O00ooO0oo0oo0oo0ooooo@on)o

gbooo, ooboooobooboooooooboo
ooooooo®®, Do0b0ooooooooooo
ooooooooo, oooooooboooooooo
O, 0000000000000 000oo@o)

O.o00o0o00booobooo

0000000000000 Friedman 00O 000
go, oboobooobooooooooooon, o
goooooooooo (o) oo, ooo, 0o
u,ooooobo, booooooooooboo
gooo, obooooobbooooboooooo
00000 000000000 DO0D0OOODDOOD
ugo, obobooboooooogo

o0 OOoooooOooboobOoboOoobOsgooO0oboO0oobOobOobOoOObOOOOObOobDOobOobOO

oo (@oiono)
Wide Square Long ANOVA post- hoc
(n=14) (n=27) (n=4) Scheffe test
Wide vs Wide vs Square vs
mean (SD) mean (SD) mean (SD) P

Square Long Long

ANB (degree) 0.72 (1.94) 322 (2.08) 1.25 (2.50) 0.002** < .05 0.9 0.221
AF-BF (mm) 1.46 (2.76) 5.26 (3.20) 1.30 (4.11)  0.001**  <.05F 0.995 0.074
Wits (mm) 423 (1.80) 1.76 (2.23) 4.02 (3.41) 0.003** < .05} 0.986 0.174
APDI (degree)  86.84 (5.18) 80.60 (4.09) 86.25 (6.29)  0.006** < .05F 0.975 0.094
CSA (mm?) 19858 (44.68) 105.70 (30.68) 132.75 (24.52) <.001** < .05t <.05% 0.385
Depth (mm) 13.07 (1.52) 10.12 (1.87) 19.12 (1.53) <.001** < .057 <.05% <.057
Width (mm) 16.64 (4.21) 10.49 (4.06) 722 (237) <.001** < .05F <.05F 0.328

** statistically significant at P < 0.01
+ statistically significant at P < 0.05

00 0ooooboooooOoOooOoO0ooOoOobOooOO0 bOoooboooobooooo

oooooo

(00O0ooo, 00, 00)



gbooboobooooobooobooboooboobo 65

D

00 000000000000000000 (@019
0o)o

goOocectoooooooooobooooon
ooo0O (oooooboob) ooooobooooboooo
ooooooo (o) oooo, Doooooo
ooooooooodod, oooooooooooo
0oo0ooboO0ooooooooooooo@o)n

o0, cecToooooooooooooooonn
goooooboooooooooooooooo, oo

ooooo, boocooooooooboooooooo
ooao

. o0o0o0ooooooOo0O000o0oooo
O.000ooooocooooooobooo
Oo0oO0oOoooooocoOoOooooosAas)yooo
ooooooooooooooooboooooooao
ooooooooooooooooobooo, oooao
gooooooooooo, osaAsoooooooon
oOooooooooooroboOz2obDOOOOOO
o,o0o0o0o0o0o0000, ooo, 0000, ooo,
0000, 00000000000 oDO0 (©O)* o
oooooooooooooooooboooooooo
oboobooooooOooz200000 osasoOon
ooooo®* o000, DobooeoOOO, OODO
ooooo, boocoooooooboooooooo
ooooo, 0ooooo, oooooooooo®
goosasoooooooo, ooo, ooo,
oooooooooo, ooooooboooooooo
oooooooooo (g1 ooo, ooooo
oooo, booooooooooooooooooo
ooooooooo, oooooooooooooo
ooooo, booooooooooooooooo

o0 OooOooooooooobooooooo

N
PR
1 I

DA

TENRE (Z28), WER, EEHE, BERD

W22 (I=t-Ha, W)

1EPERY 7R SR T A O R

'R

FEEE
IBFN

i L E

BRI OROE, (DTEZE)

i ot A o5

LR

AERY) w7 Ra—A
ARIEE, HRIEEOEEGRIKT




66 oo oo

"fki:,%%ﬁﬁ‘g*L%Mﬁ%me
LY
S SAEILE
WEERMIER — 7T/ FHRR
OERMIEX — DERHEE

THEE
INFEE

010 ODoobooooooooooooooo

— THRAAFE

goooooo, oooooooooooooooo
oooooooo

0. 000000000000 00ooooooog
oo

00, cBCTOOOOOOOOOOOOooDoOoOoOO
0000o00oOo“w o000, 0o00oooooooo
doodooooobooooooooooooo

Oooo, ooooboobbooooooooooood
0oodooooooooooooooooooogo
Jooood'o ooogo cBCTOOOOOO
picoMmoOOo0O, 0000000000 (INTAGE
Volume Editor®, CYBERNETO O, O00) 00000
00 (Oooooooo) oooooo, bgooog
0 00O stereolithographic format (STL) OO, O OO
00000 (PHOENICS®, CHAMOO, 00) 00O,
ooooooooooooooooooooooo,
ooooooooooooO, Doooooooooog
goodoooo, oooooooobooooooo

3DER 7
OME 3

m—

[ N

CTHE

—XEIg

ERAI—VE—LXECT b
B5ht- DICOM T—4

HESNh 123D Eig

peak flow 0 0 0*00200ml/sec, 00 O0O0O000O0O
O, 000 non-slip, OOOOOOO100000, O
goodrootboo, oobpooooooboooboo
000, 000000000 (@1D)*0
goooboooobobooboooooobooobooo
gooooooo, boescroogoo, oboOo
ggooooooooooo, oooo, boooo,
goooooobobbobooobooboboooo

ooo oOooooo OO

gooooooooooooo, ctoooo, o
ooooooooooOooooooboooooooo
ooooooooooooooooboooo, ooo
ooooooooooo (O12)*o

000 00000 OO0
oooooO0O0O0O0O0O0O0O0O, CcTOOOOO0OO,
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000, 0000000000000
0000000000000000000000 (O
13)*0
00000000000000000000000
000000000000000000000000
00000000, 000000000, 00000
000000000000000000000000
oo

00, 00000000000000000000
00000000, 000000000000000
000000000000000000000000
000O0* 000000000000000000

ESRED
icifan

—

rd
S~ L4
AL =a -
L—ar | F

=t

mtEh-ExE Eal—YavizLd

EREDBRIRE

O ODO0OOO0QOOoOoQoOopoOoDOOoOoDOoOD (oba2sooHo



gbooboobooooobooobooboooboobo 67

A CTHLHEIL-AEEREGEARE £ EREKE
R AIEEST Y Y ARBESERER, 4 HEER.

BMNE ERGEIRFE AR (LEBH LN

A CTHALEBEIN-AEEGLNERE £ BEREKE
R BIEESI Y Y ARB[ETERER, 6 HEER,

AZERMIEKX & LFROTEBIGZRD S (KH)

B fHichf-3RTLTJEEGR(ELYIER AfE L@E,
BN E IR AR D OE RS (FXRH AL

Pressure, Pa Velocity, mis
300.0 10.0
240.0 8.0
180.0 6.0
120.0 4.0
60.0 || 2.0
0.0 0.0

C FRAYIaL—2arvETo-LRE ERISEIKEE (L)
TOEADH(PR) ERES (B .

BREFEETYAREIRHEL

O12 000000000000 (A, By 0OOOO
0000000000000000000 (C)
(0025000000)0

goodo, bobooboooooooboooooo
b, oboooboobooooooobooooboo
oooooooooooooooooooo, boboo
oooboooooooo (oo, ob0) ooboooo
oooooooooboooboobOobooooono (@)
o0, 0b0o0obooboooooooooooboo
goooooobo, boooooooooooboo
gooobooobooobooo

B fifichf-3RxTLREEGR(ELYIER EHR@E L@

AZERMEKRICE 2B EAQUZERL S S VEIRED—
ERAVER L TUL S (KED)

Pressure, Pa Velocity, m/s
300.0 gg 10.0
240.0 80 P
\ 180.0 6.0 \
= 120.0 40 <=
60.0 || 20
0.0 0.0

C MY SalL—2avEfof-tRE ERISERKEE (L)
TOENN(PR) ERESF (B,

MESRCTERO SN ERIRRICERES 220
(BXH), RPICBRESE LI -OZRMEBICITES
FEEZTIRIEEOLZL(BRE)

013 000000000000 (A, By 0OOOO
0000000000000000000 (C)
(002000000)0

. odoobooboobooboooooboobooboo
ooooooao

gooooooocooooooobooooooo
oooooooooodo, booooboooooooo
oooooboooooOooooooboooooooo
gooooboobooboooooooooboooboo
goooooo, ooobobooboooboooog,
goooooboobooboobooooooooboo



68 oo oo

P MR AR B I I IR BE ST B4 —SILT TSAT VR
DEERANRICFBEAZENH S 20,

EREFRASZaAL—aY

- BREEHENEETED,

+ EREOSRTEHMELHHE T, AR
FHEDBEREEMIRFENRETED.

C CARFRETIVERETHLTFHR
DFANTES,

FT=SNT T4 T RIZ & BRBN BHELIE G| OB LiE )

AR A RN TEEICLY  CARBRED R EAEEFTES, 015 0000000000000 00000oooon

0O (00110 0)0 AQD dolichofaicial type child, B :

014 00D0000000000000000000 brachyfacial type child

gooooooooooooo

00 0O0000opooooooOoO0 (@orioo)

dolicofacial type brachyfacial type

(n=18) (n=20)
mean SD mean SD P
Maximum pressure (Pa) 151.12 12538 49.15 3597 0.002 **
Maximum velocity (m/sec) 15.39 9.44 7.53 3.19 0.001 **

** statistically significant at P < 0.01

0doooooooooooooooooooooo ;
0000, 000000000000 00 dolichofacial a2
type 0 00000 Brachyfacial type DO OO0 00000,
dolichofacial type 0 D 0 OO0 O0O0OOCODOOOOO
O0ooo0o (@15, 00)'0 00, DO00Doo00oO
goooo, oocoogoooo, ooo, ooooo

OO0, 00oboooo0o0ooooooooOoooooo

O (O1l6, O0O)'D - [ ] [ D
00000 dolichofacial type U O D OO OO DOOO nasalcavity  nasopharynx  oropharynx  hypopharynx
0o0oooooooog, ooooooog, Oooo
000oooooooogo

o38825823888

Upper airway obstruction site

016 000000000000 (onoo) .o

00 0OO0oOooooooOoooooooOo (@monoo)

B B+ B+ )
- B
RIEOH Lwey s FwgeR | RRO7
dolichofacial type 6 2 2 2 0
brachyfacial type 1 0 0 0 1

Total (%) 7 (50%) 2(143%)  2(143%) 2 (14.3%) 1 (7.1%)




Iv.
osaAstgOoOoOooOoooooooooooonoo

gboobooboooooboooboobobooboobo 69

good

gdooodooopboooooooooooooo (@
goooooooboooboo, ooooo)y oooo
JOo0o0ooooobgooo oo, Oral Appliance, Tongue
device, RME, Mandibular Advancement J 0 O 0O O 0O O
goodoobo0oboooboOoOoooooooooooo
000000 000, 000000000o00ooo
JoodoooDOooooUoooooooo, ooo
oooooooooooooo

oo, obooooboboobooooobooooboo

ggoooooooooboooooooooooooa,
gbobooboooboobooooooobooooboo
oooooooooooooooobo, oooooo
ooooooooocoooooooobooo

O

1.

O

Linder-Aronson S. Respiratory function in relation to
facial morphology and the dentition. Br J Orthod
1979; 6: 59-71.

Linder-Aronson S, Leighton BC. A longitudinal study
of the development of the posterior nasopharyngeal
wall between 3 and 16 years of age. Eur J Orthod
1983; 5: 47-58.

. McNamara JA. Influence of respiratory pattern on

craniofacial growth. Angle Orthod 1981; 51: 269-300.

. McNamara JA, Jr. A method of cephalometric evalua-

tion. Am J Orthod 1984; 86: 449-469.

Warren DW. A quantitative technique for assessing
nasal airway impairment. Am J Orthod 1984; 86: 306
-314.

Warren DW, Hairfield WM, Seaton D, Morr KE,
Smith LR. The relationship between nasal airway size
and nasal-oral breathing. Am J Orthod Dentofacial
Orthop 1988; 93: 289-293.

Rama AN, Tekwani SH, Kushida CA. Sites of ob-
struction in obstructive sleep apnea. Chest 2002; 122:
1139-1147.

. Oliveira De Felippe NL, Da Silveira AC, Viana G,

Kusnoto B, Smith B, Evans CA. Relationship between
rapid maxillary expansion and nasal cavity size and
airway resistance: short- and long-term effects. Am J
Orthod Dentofacial Orthop 2008; 134: 370-382.

Andre RF, Vuyk HD, Ahmed A, Graamans K, Nolst
Trenite GJ. Correlation between subjective and

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

objective evaluation of the nasal airway. A systematic
review of the highest level of evidence. Clin
Otolaryngol 2009; 34: 518-525.

Iwasaki T, Hayasaki H, Takemoto Y, Kanomi R,
Yamasaki Y. Oropharyngeal airway in children with
Class III malocclusion evaluated by cone-beam com-
puted tomography. Am J Orthod Dentofacial Orthop
2009; 136: 318 e311-319.

Iwasaki T, Saitoh I, Takemoto Y, Inada E, Kanomi R,
Hayasaki H et al. Evaluation of upper airway obstruc-
tion in Class II children using fluid-mechanical simu-
lation. Am J Orthod Dentofacial Orthop 2011; 139:
el35-145.

Joseph AA, Elbaum J, Cisneros GJ, Eisig SB. A
cephalometric comparative study of the soft tissue air-
way dimensions in persons with hyperdivergent and
normodivergent facial patterns. J Oral Maxillofac Surg
1998; 56: 135-139; discussion 139-140.

Kirjavainen M, Kirjavainen T. Upper airway dimen-
sions in Class II malocclusion. Effects of headgear
treatment. Angle Orthod 2007; 77: 1046-1053.
Samman N, Mohammadi H, Xia J. Cephalometric
norms for the upper airway in a healthy Hong Kong
Chinese population. Hong Kong Med J 2003; 9: 25-
30.

Malkoc S, Usumez S, Nur M, Donaghy CE.
Reproducibility of airway dimensions and tongue and
hyoid positions on lateral cephalograms. Am J Orthod
Dentofacial Orthop 2005; 128: 513-516.

Takemoto Y, Saitoh I, Iwasaki T, Inada E, Yamada C,
Iwase Y et al. Pharyngeal airway in children with
prognathism and normal occlusion. Angle Orthod
2010; 81: 75-80.

Muto T, Takeda S, Kanazawa M, Yamazaki A,
Fujiwara Y, Mizoguchi 1. The effect of head posture
on the pharyngeal airway space (PAS). Int J Oral
Maxillofac Surg 2002; 31: 579-583.

Ozbek MM, Memikoglu UT, Altug-Atac AT, Lowe
AA. Stability of maxillary expansion and tongue pos-
ture. Angle Orthod 2009; 79: 214-220.

Graber TM, Neumann B. Removable orthodontic
appliance. In: Graber TM, Neumann B, editors.
Removable orthodontic Philadelphia:
Saunders; 1977.

Onodera K, Niikuni N, Yanagisawa M, Nakajima I.

appliance.



70

21.

22.

23.

oo oo

Effects of functional orthodontic appliances in the cor-
rection of a primary anterior crossbite--changes in
craniofacial morphology and tongue position. Eur J
Orthod 2006; 28: 373-377.

Friedman M, Tanyeri H, La Rosa M, Landsberg R,
Vaidyanathan K, Pieri S et al. Clinical predictors of
obstructive sleep apnea. Laryngoscope 1999; 109:
1901-1907.

Richardson MA. Sleep Apnea
Richardson MA, Friedman NR, editors. Clinican’s
Guide to Pediatric Sleep Disorders. New York:
informa; 2006.

Brietzke SE, Gallagher D. The effectiveness of tonsil-

lectomy and adenoidectomy in the treatment of pediat-

in children. In:

ric obstructive sleep apnea/hypopnea syndrome: a
meta-analysis. Otolaryngol Head Neck Surg 2006;

24.

25.

26.

27.

134: 979-984.

Xu C, Sin S, McDonough JM, Udupa JK, Guez A,
Arens R et al. Computational fluid dynamics modeling
of the upper airway of children with obstructive sleep
apnea syndrome in steady flow. J Biomech 2006; 39:
2043-2054.
oooo,o000o0,000o00,0000, 00
O0. 0000000000000 0DOO0DOOD
O0000o0oooooooooooo. ooog
oono 2009; 30: 5-9.

Ferguson KA, Cartwright R, Rogers R, Schmidt-
Nowara W. Oral appliances for snoring and obstruc-
tive sleep apnea: a review. Sleep 2006; 29: 244-262.
Guilleminault C, Lee JH, Chan A. Pediatric obstruc-
tive sleep apnea syndrome. Arch Pediatr Adolesc Med
2005; 159: 775-785.



gbooobooboooooooobooobooobooo oooo 31:71080, 2011 71

LD EF O RIEETE E AR TEDIEE A=A L
0o 00

gbobooooooboobobobo ocooboobogoobo
ooooono goobobobo

Developmental Mechanisms Regulating Heterodonty

and Diphyodonty of Mammalian Dentition

Atsushi Yamanaka

Department of Oral Anatomy, Graduate School of Medical and Dental Sciences,
Kagoshima University, 8-35-1 Sakuragaoka, Kagoshima 890-8544, Japan

Abstract

Mammalian dentition is characterized by regional differentiation into incisors, canines, premolars and
molars on each jaw quadrant (heterodonty), and single tooth replacement during lifetime (diphyodonty).
Despite their significance in mammalian biology and paleontology, little is known about the developmental
mechanisms regulating tooth type determination and diphyodont tooth replacement. The mouse, the most
popular laboratory animal, is not appropriate for the investigation of heterodonty and diphyodonty, because
of its highly specialized dentition. The house shrew, Suncus murinus, has been implicated to be potentially
an excellent model organism to study the mammalian basal condition of tooth development. Using this
model organism, the tooth-forming regions for all tooth types have been precisely located in the developing
jaws. The expression domain of Bmp4/Msx1 prior to odontogenesis corresponds to the incisor-forming
region, whereas that of Fgf8/Barx] corresponds to the molar-forming region. The model for tooth type
determination established in the lower jaw of the mouse, will be applicable to both upper and lower jaws
of the house shrew. In addition, the developmental sequence of tooth germs in the house shrew indicates
that two adjacent primary enamel knots do not develop simultaneously, but with a constant time lag. This
mode of tooth replacement can be explained by a sequential inhibitory cascade from developmentally
preceding adjacent tooth germs. On the basis of the new knowledge on tooth development of the house
shrew, this article discusses the developmental mechanisms regulating mammalian heterodonty and
diphyodonty, and considers future prospects in the field of evolutionary developmental biology.

Key words: tooth development, mammalian evolution, tooth type, tooth replacement, house shrew
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A neural study of maintain in occlusal vertical dimension

Takakazu Yagi"”, Shouichi Miyawaki”

1) Department of Orthodontics Dentistry, Kagoshima University medical and Dental Hospital

2) Department of Orthodontics & Dentofacial Orthopedics, Kagoshima University Graduate School
of Medical and Dental Sciences
8-35-1 Sakuragaoka , Kagoshima 890-8544, Japan

Abstract

Occlusal vertical dimension (OVD) refers to the vertical position of the mandible in relation to the
maxilla when the upper and lower teeth are contacted at the maximum intercuspation position. The OVD
is the fundamental factor to perform oral functions such as mastication and swallowing.

This paper consists two parts which describes the definition and the decision of OVD in physiological
approach in human and the mechanism of the adjustment of the OVD in the bite raised Guinea pig.

First part, we discuss the physiological approach to dependency on centric occlusal sensation and
mastication force control.

Second parts, in order to examine how strict the OVD is adjusted in the young guinea pig, these
animals were raised by fixation of a bite-raising appliance in lower incisors. The space produced between
upper and lower molars was filled due to eruption of molars. After removal of the appliance, the animals
reduced the raised OVD until it attained to the observed OVD level in controlled animals. Next study, it
was demonstrated how the OVD was affected by the changing the muscle spindle sensation. The neurons
in the trigeminal mesencephalic nucleus (MesV) were damaged for blocking input from muscle spindle in
the OVD-raised guinea pigs. The result showed those animals with MesV lesions reduced very slight in the
OVD. It is suggested that MesV neurons relates to the regulation ability of the OVD. Third study, in order
to examine how OVD effects on jaw movement, bite-raised guinea pigs were monitored their mastication
after removing appliance. The most closed position of the jaw was lower in the bite-raised animals than in
controls, but other researches were similar in both groups.

These researches suggest that the OVD is controlled in rigorous manner and the physiological
approach focused on the muscle spindle to control the OVD is the most important concept in the
orthodontic, prosthetic and periodontal treatment.

Key words: Occlusal vertical dimension, Trigeminal mesencephalic nucleus, Guinea pig, Tooth eruption,
Muscle spindle
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