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Jaw Movement Recordings in Cases
of Open Bite with Tongue Thrust

YUKIO ARAKAWA, DDS, PHD
HIDEHARU YAMAGUCHI, DDS, PHD

Recordings of jaw movements can be effectivg

tools in assessing temporomandibular dyst

function-¢ In normal function, jaw movements
show a straight opening-closing path and a syn]
metrical border path (Figs. 1-3). Chewing move-
ments are recorded as smooth, rhythmic cycles
guided along the lateral-excursion border move
ments on each working side and converging o
intercuspal position (ICP) In cases with TMD,
on the other hand, recorded jaw movements m4g
show winding patterns, side shifts to the right of
left, or limited opening-closing patlig!

In a patient with an abnormal swallowing
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Fig. 1 Normal jaw movements in frontal plane.
A. Border. B. Chewing, left side. C. Chewing, right
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Fig. 2 Normal jaw movements in horizontal plane.
A. Border. B. Chewing, left side. C. Chewing, right
side.
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Fig. 3 Normal jaw movements in sagittal plane.
A. Border. B. Chewing, left side. C. Chewing, right
side.
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Fig. 4 Case 1. 25-year-old female patient with unilateral posterior open bite.
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Fig. 5 Case 1. Jaw movement recordings with unilateral posterior open bite. A. Border movement, frontal
plane. B. Chewing movement, frontal plane, left side. C. Chewing movement, frontal plane, right side. D.
Border movement, horizontal plane. E. Chewing movement, horizontal plane, left side. F. Chewing movement,
horizontal plane, right side.

VOLUME XXXIX NUMBER 6 355



Jaw Movement Recordings in Cases of Open Bite with Tongue Thrust

habit, the tongue may be thrust forward betweeh

the teeth, so that the jaws do not clench tightly
togethekz16 Tongue thrusting can cause anteriof
or posterior open bite and can also undermine 3
orthodontic correctiof’-1° The recording of jaw

movements in malocclusions associated with
tongue thrust could help determine the relationt
ship between tongue activity and jaw function, as

demonstrated in the following typical cases of
open bite with tongue thrust.

Case 1

A 25-year-old female presented with the
chief complaint of an unstable occlusion on the
right side, facial asymmetry, and spacing in the

lower arch. She had an extreme unilateral poste
rior open bite, a crosshite on both sides, and an
edge-to-edge anterior bite (Fig. 4). Four premo}

lars had been extracted several years previous|
due to severe decay. The patient had a unilater
tongue-thrusting habit in which the tongue
pushed out against the right posterior teeth du
ing swallowing. Functional examination revealed
a minor click in the left TMJ on maximum open-
ing, but the patient did not perceive any symp
toms of dysfunction.

When the patient’s jaw movements were re
corded with a mandibular tracking devicg
(Visitrainer Model 3*), the left and right lateral
excursions were displayed as zigzag paths, wit
two complex apices at ICP (Fig. 5). Opening-
closing and forward movements were shifted tq
the left near maximum opening, indicating that
the left condyle was restricted in the fossa, a
confirmed by the palpation of both condyles. In
the horizontal plane, the chewing movements o

the right side were irregular, and in fact were pert

ceived by the patient to be inadequate for mast
cation. The terminal points for chewing move-
ments were shifted to the right from ICP in the
horizontal and frontal planes.

Compared with a hormal occlusiéha uni-
lateral open bite seems to be a combination d
two abnormal muscle functions: tongue thrusf

*Tokyo Shizaisha Co., Ltd., 2-5-20 Yanaka, Taito-ku, Tokyo 110,
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and disturbed jaw movements. The morphologi-
cal changes induced by this patient’s tongue
thrust may have adversely affected her chewing
movements on the right side, leading her to chew
on her preferred left side, which in turn caused
the left TMJ to become overloaded and dysfunc-
tional 2223

Case 2

A 23-year-old female presented with the
chief complaint of anterior open bite, unstable
posterior occlusion, and difficulty of biting down
with the posterior and anterior teeth. She had a
severe open bite, anterior protrusion, a buccal
crossbhite in the premolar region, and a Class I
molar relationship (Fig. 6). She complained of
pain and fatigue in the right TMJ. Functional
examination revealed small, flat condyles on both
sides as a result of degenerative joint disease.

Recordings of jaw movements before treat-
ment showed lateral and forward border move-
ments guided by the posterior teeth (Fig. 7).
These paths were nearly smooth in both planes,
however, without the right condylar dysfunction
noted by the patient. Chewing movements had
better rhythmic and circular motion on the left
working side, which was favored by the patient.
On the right side, chewing movements showed
gliding tooth contacts along opposite lateral bor-
der movements from the working side in the
frontal plane, and a forward terminal position rel-
ative to ICP in the sagittal plane.

After extraction of the upper premolars, the
patient was treated with fixed appliances for 29
months (Fig. 8). After treatment, the lateral and
forward border movements demonstrated a shift
to anterior guidance (Fig. 9). ICP showed a more
stable apex in the sagittal plane. The chewing
cycle was traced with a good rhythmic, circular
motion and gliding tooth contacts along the later-
al border movements, and was concentrated at
the apex of ICP. Lateral border movements
showed an obtuse apex, however, which is not
associated with a stable ICP. This seems to have
been caused by the tongue thrusting between the
teeth during jaw movements.
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Fig. 7 Case 2. Jaw movement recordings with anterior

open bite before treatment. A. Border movement,

frontal plane. B. Chewing movement, frontal plane,

left side. C. Chewing movement, frontal plane, right

i side. D. Border movement, horizontal plane. E. Chew-

C I ing movement, horizontal plane, left side. F. Chewing
movement, horizontal plane, right side.
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Fig. 9 Case 2. Jaw movement recordings after ortho-
dontic treatment. A. Border movement, frontal plane.
B. Chewing movement, frontal plane, left side. C.
Chewing movement, frontal plane, right side. D.
Border movement, horizontal plane (arrow indicates
tongue-thrust pattern). E. Chewing movement, hori-
zontal plane, left side. F. Chewing movement, hori-
zontal plane, right side.
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Conclusion

The complexity of jaw movements dis-
played in these typical open-bite cases suggests
the need to assess recordings of each patient for
characteristic patterns of dysfunction.

REFERENCES

1. Lundeen, H.C. and Gibbs, C.H.: Jaw movements and forcep
during chewing and their clinical significance,Aadlvances in
Occlusion John Wright Co., Boston, 1982, pp. 2-32.

2. Alexander, T.A.; Gibbs, C.H.; and Thompson, W.J.: Investiga-
tion of chewing patterns in deep-bite malocclusions before an
after orthodontic treatment, Am. J. Orthod. 85:21-27, 1984.

3. Arakawa, Y. and Yamaguchi, H.: Recordings of chewing and
border movements in typical malocclusions, J. Clin. Orthod.
34:300-312, 2000.

. Leever, D.L.: Sunrise-sunset, Am. J. Orthod. 11:440-441, 1997

. Schweitzer, J.M.: Masticatory function in man: Mandibular
repositioning, J. Prosth. Dent. 12:262-291, 1962.

6. Keeling, S.D.; Gibbs, C.H.; Lupkiewicz, S.M.; King, G.J.; and
Jacobson, A.P.: Analysis of repeated-measure multicycle uni
lateral mastication in children, Am. J. Orthod. 99:402-408,
1991.

7. Arakawa, Y. and Yamaguchi, H.: Chewing movements in nea
ideal occlusion with and without TM symptoms, J. Cranio-
mand. Pract. 15:208-220, 1997.

8. Toolson, G.A. and Sadowsky, C.: An evaluation of the rela-
tionship between temporomandibular joint sounds and
mandibular movements, J. Craniomand. Disord. 5:187-196
1991.

9. Kuwahara, T.; Bessette, R.W.; and Maruyama, T.: Chewing pat
tern analysis in TMD patients with unilateral and bilateral inter-
nal derangement, J. Craniomand. Pract. 13:167-172, 1995.

(208N

VOLUME XXXIX NUMBER 6

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Arakawa and Yamaguchi

Ahlgren, J.: Pattern of chewing and malocclusion of teeth: A
clinical study, Acta Odont. Scand. 25:3-13, 1967.

Préschel, P.: An extensive classification of chewing patterns in
the frontal plane, J. Craniomand. Pract. 5:56-63, 1987.

. Subtelny, J.D. and Subtelny, J.D.: Oral habit-studies in form,

function, and therapy, Angle Orthod. 43:347-383, 1973.
Rogers, J.H.: Swallowing patterns of a normal-population sam-
ple compared to those of patients from an orthodontic practice,
Am. J. Orthod. 47:674-689, 1961.

Straub, W.J.: Malfunction of the tongue, Part 1. The abnormal
swallowing habit: Its cause, effects, and results in relation to
orthodontic treatment and speech therapy, Am. J. Orthod.
46:404-424, 1960.

Straub, W.J.: Malfunction of the tongue, Part 2. The abnormal
swallowing habit: Its causes, effects, and results in relation to
orthodontic treatment and speech therapy, Am. J. Orthod.
47:596-617, 1961.

Wildman, A.J. and Fletcher, S.G.: Patterns of deglutition, Angle
Orthod. 34:271-291, 1964.

Brauer, J.S. and Holt, T.V.: Tongue thrust classification, Angle
Orthod. 35:106-112, 1965.

Brandt, S.: JCO Interviews Dr. William R. Proffit on the prop-
er role of myofunctional therapy, J. Clin. Orthod. 11:101-115,
1977.

Hanson, M.L.: Oral myofunctional therapy, Am. J. Orthod.
73:59-67, 1978.

Kang, J.H.; Chung, S.C.; and Fricton, J.R.: Normal movements
of mandible at the mandibular incisor, J. Prosth. Dent. 66:687-
692, 1991.

Clark, G.T. and Lynn, P.: Horizontal plane jaw movements in
control and clinic patients with temporomandibular dysfunc-
tion, J. Prosth. Dent. 55:730-735, 1986.

Ito, T.; Gibbs, C.H.; Marguelles-Bonnet, R.; Lupkiewicz, S.M.;
Young, H.M.; Lundeen, H.C.; and Mahan, P.E.: Loading on the
temporomandibular joints with five occlusal conditions, J.
Prosth. Dent. 56:478-484, 1986.

Korioth, TW.P. and Hannam, A.G.: Effect of bilateral asym-
metric tooth clenching on load distribution at the mandibular
condyles, J. Prosth. Dent. 64:62-73, 1990.

359



