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Mechanical influence of occlusal plane imbalance on the cranium
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Abstract:To clarify mechanical changes in the cranium caused by the disharmony of the occlusal plane, strain in the
cranium caused by the application of a lateral load to the mandibular first molar, in which a substance inserted from the
lateral direction was forced to be bitten by electrically stimulating the bilateral masseters in a monkey under anesthesia,
and X-ray images of monkey cranial deformation due to the asymmetry of the occlusal plane caused by the excess
raising of the unilateral molar area of the maxilla, were compared, and the influence of the disharmony of the occlusal
plane on the deformation of the cranium was evaluated, considering the treatment results of patients with indefinite
complaints, and the following results were obtained: When disharmony of the occlusal plane occurred, not only the
maxillary bone, but also palatine, zygomatic, sphenoid, and temporal bones and vomer deformed, and its influence
extended to the occipital bone. Therefore, the palatine bone and vomer,which normally function to smoothly.
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Fig. 1 Method of load application on the maxillo-
mandibular first molars from the lateral side
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Fig. 2 Prosthetic appliance to raise the right side of the
occlusal plane
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Fig. 3 Maxillary occlusal plane in a patient with
indefinite complaints
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Table 1 Total principal strain( 2 e ) during occlusion and
while biting a thick or thin metal plate from
direction of 60° and 30° against the tooth axis
of the mandibular first molar

+:Tension  -:Compression (x € )

Table 2 Quantity of principal strain (e 1,2 ) and
principal angle( 0 ) at each measuring position
caused by occlusion

+:Tension  -:Compression (x € )
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Table 3 Quantity of principal strain (e 1,2 ) and
principal angle( 6 ) at each measuring position
while biting a thin metal plate from the
direction of 60° against the tooth axis of the
mandibular first molar

+:Tension  -:Compression (x € )

Table 4 Quantity of principal strain (e 1,2 ) and
principal angle( 6 ) at each measuring position
while biting a thin metal plate from the
direction of 30° against the tooth axis of the
mandibular first molar

+:Tension  -:Compression (x € )

Table 5 Quantity of principal strain (e 1,2 ) and
principal angle( 6 ) at each measuring position
while biting a thick metal plate from the
direction of 60° against the tooth axis of the
mandibular first molar

+:Tension  -:Compression (x € )

Table 6 Quantity of principal strain (e 1,2 ) and
principal angle( 6 ) at each measuring position
while biting a thick metal plate from the
direction of 30° against the tooth axis of the
mandibular first molar

+:Tension  -:Compression (x € )
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Fig. 4 Magnitude and direction of the principal strain in
the maxillary first molar alveolar area during
occlusion and while biting metal plates with
different thicknesses from directions of 60° and
30°
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Fig. 5 Magnitude and direction of the principal strain in
the maxillary canine alveolar area during
occlusion and while biting metal plates with
different thicknesses from directions of 60° and
30°
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Fig. 6 Magnitude and direction of the principal strain in
the zygomaticomaxillary area of maxillary during
occlusion and while biting metal plates with
different thicknesses from directions of 60°and
30°
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Fig. 7 Magnitude and direction of the principal strain in
the zygomatic body area during occlusion and
while biting metal plates with different
thicknesses from directions of 60°and 30°
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Fig. 8 Magnitude and direction of the principal strain in
the zygomaticotemporal process area of
zygomatic during occlusion and while biting metal
plates with different thicknesses from directions of
60 “and 30°

Fig. 9 Magnitude and direction of the principal strain in
the temporocozygomatic process area of temporal
during occlusion and while biting metal plates
with different thicknesses from directions of 60°
and 30°
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Fig. 10 Magnitude and direction of the principal strain in
superior area of the mandibular fossa of the
temporal during occlusion and while biting metal
plates with different thicknesses from directions
of 60 “and 30°

Fig. 11 Magnitude and direction of the principal strain in
posterior area of the mandibular fossa of the
temporal (mastoid process) during occlusion and
while biting metal plates with different
thicknesses from directions of 60°and 30°

(9) THE KRS

BERHIT T Aok b~ L, i EhH»5
BEANEMLZ, DT VHI0iEdOonaEERE
60°H 5 \VII30°DHAP LTS L, FOTAD
FTANE R R0 SRR ) (228D o 72 (Fig.12).




WGV OB IHE IS LITT IR (7)

(10) T HEE R kiR
AR T A2 B Eh~RR L, siLthe
LBRTHANEM L. I TWHb0niddonEER
%60° HAHWVII30° OFEPLMELTTD, AR
LIZIZFE L TH -7 (Fig.13) .

Fig. 12 Magnitude and direction of the principal strain in
the mandibul first molar alveolar area during
occlusion and while biting metal plates with
different thicknesses from directions of 60° and
30°

Fig. 13 Magnitude and direction of the principal strain in
the mandibul canine alveolar area during
occlusion and while biting metal plates with
different thicknesses from directions of 60° and
30°
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Fig.14 Frontal X-ray images before inserting
prosthesis(left), and frontal X-ray images3
months after inserting a prosthesis with which the
left maxillary molar area(right) was excessively
raised

Fig.15 Comparison of the frontal images before inserting
prosthesis(black), with frontal images 3 months
after inserting a prosthesis with which the left
maxillary molar area(red) was excessively raised
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Fig.16 Lateral X-ray images before inserting
prosthesis(left), and lateral X-ray images 3
months after inserting a prosthesis with which the
left maxillary molar area(right) was excessively

raised

Fig. 17 Comparison of the lateral images before inserting
prosthesis(black), with latera images3 months
after inserting a prosthesis with which the left
maxillary molar area(red) was excessively raised

Fig. 18 Waveforms of the electrocardiograms before
inserting a prosthesis with an excess height
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Fig. 19 Waveforms of the electrocardiograms after
inserting a prosthesis with an excess height
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Fig. 20 Role of the palatine and sphenoid bones and
vomer with regard to occlusal and masticatory
forces
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Fig. 21 Transmission direction of occlusal and
masticatory forces on the external surface of the
maxillary bone (black : normal, red : abnormal)

Fig. 22 Transmission direction of occlusal and
masticatory forces on the external surface of the
cranial bottom (black : normal, red : abnormal)
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Fig. 23 Areas in which the bone strain direction readily
changes with occlusal conditions
When occlusal abnormalities are present, many
people have a complaint of tenderness in these
areas.
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