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Analysis on mandibular movement using the JT-3D system

Joo-Hun Song, Ryeo-Woon Kim, Jae-Joon Byun, Hee-Jung Kim, Yu-ri Heo, Gyeong-Je Lee*
Department of Prosthodontics, College of Dentistry, Chosun University, Gwangju, Republic of Korea

Purpose: This study aims to measure the mandibular movement using JT-3D system and provide a range of mandibular movement
that can serve as a good reference for diagnosing the temporomandibular disorder. Materials and Methods: This study was
conducted in 60 young male and female adults. The maximum opening and closing movement was recorded using JT-3D system,
and by regarding 5 times of repetitive movement as 1 cycle of movement, total 3 cycles of movement were recorded. During the
maximum opening, vertical position of lower jaw, antero-posterior position, lateral deflection position, and maximum opening
distance were recorded. To evaluate the reproducibility of JT-3D system, statistical analysis were conducted (a = 0.05). Results:
During the maximum opening, the average value appeared at 31.56 mm vertically and 24.42 mm rearwardly, lateral deflection
position 0.72 mm, and maximum opening distance 40.32 mm. There was no statistical significance in all measured values for three
cycles of movement recorded with JT-3D system (P > 0.05). Conclusion: During the maximum opening, the average value appeared
at 0.72 mm in lateral deflection position and the maximum opening distance at 40.32 mm, and the analysis on the maximum
opening of lower jaw using JT-3D system showed sufficiently reproducible results. (J Dent Rehabil Appl Sci 2020;36(2):80-7)
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Analysis on mandibular movement using the JT-3D system

B Ao M= JT-3D systems 0|85} 512t &% Table 1. Participants in this study
S EX5lo], S5 519t Aofjo] Rdef s 4 Q= Number Mean age (year)
sjete] £ wsle AR Sk Male 37 %5
Female 27 27.5
ﬁ—?— XHE |:=|_=| I:g-l:é-’l Total 60 26.9
22A|1F-E 37AH19] 9l 608 & tid e = AYS Z1gs)
CH(Table 1). A 3U|FX|E A|LJeE LE X|¥S 7HR]|2L ol Fa5kIt(Fig. 1A, 1B). 4711 wgro 2 skt Hx]
Aom, 7 = Z|otof| A uFFFRO] glat, ofetH o &F 7ol Fafo] ofgg A stof Hr|Y &5 A&
of & Aol flen, F5F stef Foll 4] gle 44 of AtAg FAslqitt ol % df 77} #H T 55 F
& oo sgict AUt &Y QAT AA =5 AAsFTt o FT) et w5 Al 58] W
91913 Al9] S (CUDHIRB 1901 004) A18-& A|3Y5}4] ESIEE KAl o 53]9] v 55 19| Zis
o 2% 7712 WFHUTL, 49 AHT 5 718
A9 AeolH SHe ABHUL, JTID sysem B AlBSIch. 2eh ARk AT %5 Alo] B KAl
Hob7) il ALAS B kot BRI AR B ¢ oK Ikow, RH2E 51oLe) £5& JTID syseem

C - VELOCITY -O

Fig. 1. (A) JT-3D system (BioResearch Associates, Inc., Milwaukee, USA), (B) A small magnet is placed in the labial ves-
tibule and adhered to the lower incisors or gingiva tissue when a deep bite is present, (C) Pattern graph recorded with
JT-3D system (In this pattern graph, the maximum opening is 29.6 mm vertically, 20.0 mm rearwardly, 1.0 mm lateral
deflection position and 35.7 mm maximum opening distance).
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O = 7|55t &5 A #HTF AEjolAe] X7t 7%
AXIZF =, J T &5 Al 22191 shete] ffx|of] whet
Rt R4 ] §2]910] JT-3D systeme Foll 71Z =Y
o}, shote] 9] TmE 7B, ol Flotol
2o AT NS SR SIR], AT K], 5L 0=
w3 2| 7Y 53] ¥HE 59 Bt FAghol
JT-3D system= E3l 7|SEHAch(Fig 1C). Fcff 7|+ Al
of slofe] WET SIxlst H 5T 93 VT 7|28
A9 9502 o]F Al £ o JSEn F Y
Z0 2 o|F Al g2l go 2 7|ZEUt. A HA| siu]
2% 271 A9 1% 0 HA HSEE Def)
wAolA AlQfstRAaL, o] F 339 F#H T &5 F71¢]
Sug 71S 0 BASI,

SPSS £7 B4 2 3#(IBM SPSS Statistics 22.0,
SPSS INC., Chicago, USA)S AtE-5to] EARMS X
SP5FATE JT-3D system®] AT F7HE A3l Shapiro-
Wilk testE &0l 38]2] 7| &5 F717F 242 /3
S Urehier] 24 %, @3] T} Oneaway repeated
ANOVA2} Friedman testS A|5§5}o] 335]9] A|s§o] A
*Fol7h LERLF=R] $415} 5tk = 0.05)

fo & 4 b

Zit

Zzke] Agzol thsiA 1819 sl 5 7kt
5314 2] 77 8 A7 £5 S AWSHAT, B 3310 &
5 7719 Zh2ke] HghEe) AT Al shere] £ )

50
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Fig. 2. Vertical maximum open position of jaw. In a total
of 3 cycles, the average is 31.56 mm and standard devia-
tionis 4.16 mm.

* No statistically significant by Friedman test; No signifi-
cant differences at P > 0.05.

82

X1, A 917, 29 7]

319] 5 %7] Aolo] $A8 4S B7hstel J13D
system®] A&/3E A5kt £ 6050l i & 33

T Al 33]9] %5 F7] FA F3%kNA shet
9] £AA Qx]= F A 23.60 mmol|A] Z|t) 47.40 mm
2 el T, FFL 31,56 mmet EEHER= 4.16 mm
= UeRgth 7 38)9] xzF 7] 5t 715 E EA 9
z]ol thaf A|3Y3t Shapiro-Wilk testo| A= AFAS B
O|K] &QFTH(P < 0.05). ©]o] Friedman testS E-3l 35]¢]
Aakghol et folds Briston, AR 33
O] AJ3f 7toll FAIE 978 FAATHP > 0.05, Fig. 2).

stoto] 2o it A] sheke] Ao x]e] 7182 A
Wo g o]Estd 59 ghs, FWOR o|EotH o #
o &2 Yetgtt A T Al 339 &5 7] FA F
AZroA 22 11.10 mmoA =] 43.50 mm=Z L}
FAL, Bt 2442 mmet FFEFAME 7.40 mmE LFEF
Wtk 7+ 33]9] Az F7] B2t 715E AR Q)R] 7]
Zof 5 A3} Shapiro-Wilk testo| Al A4S BY
o] LFERFTHP > 0.05). AZH YxloM = FFAdol &
Zte]o] AR 94 B7F5FALAl One-way repeated
ANOVARA S AR, BAZF 02 33]9] Al 7t
ol BAIR o3& AITHP > 0.05, Fig, 3).
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Fig. 3. Antero-posterior maximum open position of jaw.
In a total of 3 cycles, the average is 24.42 mm and stan-
dard deviation is 7.40 mm.

* No statistically significant by One-way repeated ANO-
VA; No significant differences at P > 0.05.
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Fig. 4. Lateral maximum open position of jaw. In a total
of 3 cycles, the average is 0.72 mm and standard devia-
tion is 4.25 mm.

* No statistically significant by One-way repeated ANO-
VA; No significant differences at P > 0.05.

9oz WY A g9 o V|SHEYn BEoR A
o Al & o2 71SEA 2 7T Al 35]9] &5
F7] A SN Fage 87T mm=E, & 502
2o W30l 8.7 mm= ek HUHZHe 10.8 mm
2, % H502 Ao Belglo] 108 mmE ettt 3
T2 0.72 mmP o TFEAX}IE 4.25 mmB LFERGTH
7 5819 Na} 7] B9k 1S H A5 959 AP
7120] 5l A|8Y3F Shapiro-Wilk test®] 4 ZAA}
A 8ol UeRgTHP > 0.05). SAA fold= B7t
SFLA} One-way repeated ANOVA 2415 Al3Y5}% a1,
3819] AlIzkol] BAR SO YATHP > 0.05, Fig
4).

stote] 2o AL 3319 5 7] A S
A &2 29.10 mm, F] 64.30 mm, ¢ 40.32 mm, i
FHAHE 6.52 mm=E YEFET 27} 38] 9] XEF F7] 5t
7129 2] 7|72 dis] A3 Shapiro-Wilk testo]]
A Ftde EOlA] &kth(P < 0.05). BHde HOlA]
L2k7]of 571]7:‘] S o1M-8 H7}5t A} Friedman tests

()

AL, 35]9] A7l BAE folde Yk
> 0.05, Fig. 5).
nE

stot £59) B4 HE 47 5T 250] o]0l
) Blote] &5 P BAlshs a2
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Fig. 5. Maximum jaw opening distance. In a total of 3
cycles, the average is 40.32 mm and standard deviation
is 6.52 mm.

* No statistically significant by Friedman test; No signifi-
cant differences at P > 0.05.
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7] 9ol BARNE AT B ATolH 253 o
o] 2je) A A18] SR AR, BFL AR, 4§4
o el 2] Aol et 3319 AT 5

) 95 BAHOZ 98 Mo} LiehLbx] Sgkehp -
0.05). 0|9} 72 At= JT-3D systeme ©]-83F Z|tf 7}
29} ol £F BAl0] F0) A Y= A E Ut
SEEELES

JT-3D systeme o]&3l 5} Ax|9] &AUS 2-,575;16]-
o) 7125 Sjeh AT Al steke] 2515 Sk B 3150
mm(ZF A 23.60 mm, F 47.40 mm, T T X]’ 4.16
i) 2 et Fig 2). o 283 2ol 717 Al 31}
O] Ao AYE oA b2 AEET 27 ©&
ok 24738 7 Aol Ao} it Al shete] A%
HF QX]= SHFo 2 o]%F0] Hat 24.42 mm(F]A 11.10
mm, 2]t 43.50 mm, EEHF} 7.40 mm)@ Ve T,
o] R w3t stete £EA YX|E LA g2, &
& AE Ao R E ot A 9fx|oloh(Fig. 3).
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