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1) T (Center of temporomandibular joint) : 4 E7]
sh BWH 9 Fo] Wi We) F4)

2) TA (Anterior point of temporal fossa) : A}-$-=-
o) 71 ¢4

3) TP (Posterior point of temporal fossa) : FA}-$-%
o) 7 514

4) M (Massteric SA point) : 7| 222] 71 & H}skol)
A OLO]& 2 A 1]24

u}3ke]|
P

6) D (Posterior point of dentition) : o}2g =15 o]
49l 74 A=A

7) A (Upperpoint of chin) : o}l2jg <t71Akzte] 2]
Sk

8) LA (Lower point of chin): o}elg U71Akz2] 9]
ok} 4
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Fig. 1. Items of measurement. T : Center of temporomandibular joint, TA : Anterior point of temporal fossa, TP: Posterior point of tem-
poral fossa, M : Massteric superioanteior point, N : Massteric inferioposterior point, D : Posterior point of dentition, A : Uppest point
of chin, LA : Lowest point of chin, LP: lowest point of mandible.

Table 1. Measurement values according to photography coordinates (unit: cm)
Photography coordinates Mean SD.

AP length 22.0 21.0 211 24.2 238 20.2 25.0 22.47 1.85
T X 17.7 16.0 17.9 16.7 17.7 15.2 19.8 17.28 151
Y 0.0 0.0 0.0 0.0 0.0 0 0 0.00 0.00

T X 12.8 10.4 12.7 135 134 11.2 14.2 12.59 1.34
Y 43 51 6.3 48 47 49 5.3 5.05 0.63

TP X 21.2 20.3 233 23.0 22.6 19.6 25.0 22.15 1.86
Y 4.7 34 4.0 3.0 4.7 33 47 3.97 0.73

M X 12.3 10.7 11.8 115 118 10.2 135 11.68 1.07
Y 0.7 14 21 2.0 16 13 19 157 0.48

N X 17.7 15.8 16.8 14.2 15.0 138 185 15.98 1.78
Y -4.3 —-4.2 -4.9 -38 —-4.4 -33 -55 -4.35 0.71

D X 118 10.5 10.3 10.6 112 8.9 133 10.94 1.36
Y -29 -20 -11 -13 -05 -18 -13 -1.56 0.77

Lp X 8.8 9.2 10.3 11.6 134 10.6 10.6 10.64 153
Y -74 —6.4 -59 -55 -49 -6.0 -6.2 —6.05 0.78

A X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00
Y -4.1 -35 -11 -12 0.0 -0.7 -3.6 -2.03 1.65

Height 139 12.3 134 115 115 10.2 155 12.60 177
Width 134 135 12.6 115 12.8 114 14.7 12.84 1.16
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2. ARRIAE = E 4. I =E
o Aol WAEI G 0ol Wi Akt wmsle] 7 AmE ) Aels) xS
TAY TS XSem Aghn clele Y @ YE] A olust % AE 29 g
¥ AE YEoz Wdslel Ante wAYS Huz o Faskt oldl ofz A2 2E viske
A5k} (Table 1) =55 =33 HEim e A GRE(A)NA 7
SR (7N 5712] (AP length) & 7] (100)
3. MEslE o= Zpzke] MR $] Hw g T3l (Tabled).
N Rotde] 4F Aol (Aol D7EA|e] Zo))E o
NN s 5. Ases
2 &A1, o] F ARRIAe] AotEgE e 1}
o BRAZNE FIlich(Table 2). o] BAZE 7 AZgE 7k &2 $AE X-Y FHxel YEPf
Eol F3le] ASHARTE vk ofefj e} 7 Zo] W X Z 7] Sl&, AP A=
78] A AT $12= AR RE Ao
Table 2. Compensation value (unit: cm) A2 Aelslgit} (Table 5).
No. of specimen 1 2 3 4 5 6 7 1) offige] Zo] (AT Zo]): ofy & 1A
o] o] .74-7437 B ¢ Bo] nh |.1—_ =]
Dental actual 112 103 109 107 117 114 109 < =t 19 S 2 o] whie ®
values o] ZA] Alo)g] o)
Dental photography -
o 116 100 104 108 110 109 111 2) olelEle] $1x] (AT ZH e <) : ofele] o 7}
: z]-;( o] Ay FAEr]9l ElFA 010 o
C\?arlnupénsat'on 097 103 105 099 106 106 0.98 Feiel sl fderieh Had [
e e 34 Apele] 4 B0l 914
Table 3. Measurement values according to actual coordinates (unit: cm)
Actua coordinates(cm) Mean SD.
AP length 21.2 21.6 22.1 24.0 25.3 21.2 24.5 22.85 1.70
T X 17.1 16.5 18.8 16.5 18.8 15.9 19.4 17.58 1.39
Y 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00
TA X 12.4 10.7 13.3 13.4 14.3 11.7 13.9 12.80 1.26
Y 4.2 53 6.6 4.8 5.0 51 5.2 5.15 0.74
TP X 20.5 209 24.4 22.8 24.0 20.6 24.5 22.53 1.83
Y 4.5 35 4.2 3.0 5.0 35 4.6 4.04 0.73
M X 11.9 11.0 12.4 114 12.6 10.7 13.2 11.87 0.89
Y 0.7 14 2.2 2.0 17 14 18 1.60 0.50
N X 17.1 16.3 17.6 14.1 16.0 14.5 18.2 16.24 1.53
Y —-4.2 —-4.3 -5.1 -3.8 —-4.7 -35 -54 —-4.42 0.70
D X 114 10.8 10.8 10.5 11.9 9.4 13.0 1111 1.15
Y —-2.8 =21 —-1.2 -1.3 -0.5 -1.9 -1.3 —-1.58 0.74
Lp X 8.5 9.5 10.8 115 14.3 111 104 10.86 1.81
Y -7.1 —6.6 —6.2 -54 —-5.2 -6.3 —-6.1 —-6.14 0.66
A X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00
Y -4.0 —-3.6 —-1.2 -1.2 0.0 -0.7 —-3.6 —-2.03 1.62
Height 13.4 12.7 14.0 114 12.2 10.7 15.1 12.80 1.54
Width 12.2 13.2 125 13.3 145 12.0 14.4 13.16 1.02
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Table 4. Measurement values according to percentage coordinates (unit: %)
Relative coordinates Mean SD.
AP length 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.00 0.00
T X 80.5 76.2 84.8 69.0 74.4 75.1 79.3 77.04 5.06
Y 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00
TA X 58.2 495 60.2 55.8 56.3 55.4 56.6 56.00 3.29
Y 195 24.3 29.9 19.8 19.7 242 211 22.65 3.77
P X 9.4 96.7 1104 95.0 95.0 97.3 99.9 98.67 5.44
Y 214 16.2 19.0 124 19.7 16.5 18.7 17.69 295
M X 55.9 51.0 55.9 47.5 49.6 50.5 53.9 52.04 3.25
Y 32 6.7 10.0 8.3 6.7 6.5 74 6.96 2.06
N X 80.5 75.2 79.6 58.7 63.0 68.4 74.1 71.36 8.29
Y -195 —20.0 —232 -157 —-185 -165 -221 -19.37 2.74
D X 53.6 50.0 48.8 438 47.1 442 53.1 48.66 3.92
Y -132 -95 -5.2 -54 -21 -9.1 -5.2 -7.10 3.70
Lp X 40.0 438 48.8 47.9 56.3 52.4 425 47.39 5.75
Y -336 —-30.5 —28.0 -227 -20.6 -29.8 —248 —27.14 4.64
A X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00
Y -186 —-16.7 -5.2 -50 0.0 -35 -145 -9.07 7.35
Height 63.2 58.6 635 475 48.3 50.4 61.8 56.19 7.19
Width 575 60.8 56.5 55.6 574 56.5 58.8 57.58 1.75
Table 5. Measurement values of Items (Unit: %) A -#Fo=s AT A AEZe] A
Items of measurement Relative length = gkl A oliFFoz AAF A o]=
Anteroposterior length of skull 100 A7
(distance from A to T) 5) B2 9% (MN 39| 2X]): MEZ2 2
Mandible length (distance from A to T) 77.2 = wpabea] Q-9]Zo A7s Ag3} )=
Mandible location (location of middle point 285 _ B
of the AT from A) : 29 71 & Wk ol Foz AR A
Temporomandibular joint location 70 Aol o]z A F7HH 9 94
(location of T from A) '
61]:7_0 Zlo TATP71° :yd_x ouo 72]_
Masseter length (disctance from M to N) 327 ) o = Eolt(' N :" P F -4/\ ]}
3 = =2 =] =
Masseter location (location of midpoint 617 A FAE) 7P Sl ol2= A
of MN from A) ' 2]
Temporalis length (distance from TA to TP) 43.0 7 A}z 9] (TATP 29| 9 ]) FA}po 2o
Temporalis location (location of midpoint = -
of TATP from A) s 7P AR dAeRe] Pt SRl oz
Dentition location (location of D from A) 48.7 A} Z2E 9] 1A
Dentition length (distance from A to D) 487 8) XJold 2] (D] ¢A)): oty =F gy
o] Mz F2h4 e 91A
9) Aobede] 7o) (AD Zol): ok e Qrhgatee)
3 el 917(T 91x): HAE7]e} &2 Az} oklE wFlel e W FhHel
Sxo] Rhde W] FAAe 914 olax A
4 7| E2e) Aol (MN Zel): 7| &2e) 7 = ek
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Fig. 2. The morphology of temporalis muscle. The temporalis muscle of dog was observed in distinct two-layer

Fig. 3. The length of coronoid and condyle process. In the dogs(A), the higher coronoid process compared to the condyle was observed

the vertical difference of them was larger than the human (B)
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Fig. 4. The morphology of tooth cusp. In the dogs(A), the higher cusp of tooth compared to the human (B).

2 2= AL #2F 4 o (Fig 2). A=
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Fig. 5. The mandibles of human (left) and dog (right). The dog had alonger dentition and mandible than the human.
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Abstract

Functional Analysis of the Masticatory System of the Dog
with Relation to the Human

Jong-Tae Park ", Hun-Mu Yang ', Da-Hye Kim,
Kyung-Seok Hu, Heung-Joong Kim?, Hee-Jin Kim

Division of Anatomy & Developmental Biology, Department of Oral Biology,
Human I dentification Research Center, BK 21 Project, Yonsei University,
College of Dentistry, Seoul, Korea
'Department of Oral Anatomy and Developmental Biology, Second Stage of BK21,
College of Dentistry, Chosun University, Gwangju, Korea

The aim of this study is to identify the species characteristics of the dog mastication compared to the human by ana-
lyzing 8 landmarks on the heads from seven beagle dogs. The masticatory unit of the dog was relatively located posteri-
or than the human. The predominance of horizontally-oriented fibers of the temporalis of the dog was shown in spite of
vertical mandibular movement. The biomechanics of the coronoid process and the temporalis of the dog revealed but
not superiorly-elevating like the human backward rotating the coronoid process. The masseter was also obliquely -ori-
ented and the temporalis was observed in distinct two-layers. In the dogs, the higher coronoid process compared to the
condyle was observed; the vertical difference of them was larger than human.

The temporalis performs stronger action than masseter and related with marked horizontal action of the temporalis.
These morphologies indicated that the mastication of the dog needs strengthened horizontal stability and it was taken by
the cervical muscles attached backwardly to the skull. Thickened temporalis is adapted in feeding. The dentition of dog
was longer and farther from the condyle and the pterygoid muscles were not well-developed than human, indicated
unfavourable lateral movement. These findings were consistent with evolutionary tendency, feeding without hands and
narrow skull.

Key words: Masseter, Temporalis, Metric study, Coronoid process, Condylar process
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