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Kinematics of the human mandible for different head
postures

C. M. VISSCHER, .

J. R. HUDDLESTON SLATER, F. LOBBEZOO & M. NAEILJE

Department of Oral Function, Section Crantomandibular Disorders, Academic Centre for Dentistry Amsierdam, Amsterdam, Netherlands

summMmary The influence of head posture on move-
ment paths of the incisal point (IP) and of the
mandibular condyles during free open-close move-
ments was studied. Ten persons, without cran-
iomandibular or cervical spine disorders, partici-
pated in the study. Open close mandibular move-
ments were recorded with the head in five pos-
tures, viz., natural head posture, forward head
posture, military posture, and lateroflexion to the
right and to the left side, using the Oral Kinesiolog-
ic Analysis System (OKAS-3D). This study showed
that in a military head posture, the opening move-
ment path of the incisal point is shifted anteriorly

relative to the path in a natural head posture. In a
forward head posture, the movement path is shifted
posteriorly whereas during lateroflexion, it deviates
to the side the head has moved to. Moreover, the
intra-articular distance in the temporomandibular
joint during closing is smaller with the head in
military posture and greater in forward head pos-
ture, as compared to the natural head posture. Dur-
ing lateroflexion, the intra-articular distance on the
ipsilateral side is smaller. The influence of head
posture upon the kinematics of the mandible is
probably a manifestation of differences in mandi-
bular loading in the different head postures.
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Head, neck and trunk movements accompanying jaw
tapping

Y. YAMABE, R. YAMASHITA & H. FUJII
Dentistry, Nagasaki, Japan

suMMARY Several studies have examined the func-
tional relationship between mandibular movement
and head or body posture, but head and body mo-
tion during jaw movement have not been exten-
sively investigated. Ten healthy participants
performed repetitive jaw tapping movement.
Piezoelectric accelerometers were attached on the
surfaces of the participant’s forehead, mentum,
and over the spinous processes of the sixth cervical,
twelfth thoracic and third lumbar vertebrae. The
direction in which the antero-posterior accelera-
tion signals appeared around the onsets of jaw
opening and closing were observed for the period
from the 6th to the 25th sirokes of the jaw tap-
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ping. Around the onset of jaw opening, the fore-
head and the lumbar vertebra tended to move pos-
teriorly, but the cervical and thoracic vertebrae
moved anteriorly with significant frequencies. The
directions of the motions of these locations re-
versed themselves at the beginning of jaw closing;
so the motions of the forehead and the lumbar
veriebra were opposed again to the ones of the
cervical and thoracic vertebrae. The results suggest
that the head extend-flex motion often accompa-
nied the jaw open-close movement, and the mo-
tions of the neck and trunk existed, which would
serve the purpose of promoting the mandible to
move smoothly.
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Abstract
AIMS: To clarify the effects of experimental trapezius muscle pain on the spread of pain and on jaw motor function.

METHODS: In 12 male subjects aged 25 to 35 years, experimental pain was induced in the superior border of the trapezius muscle by injecting 0.5
mL of hypertonic (6%) saline. The contral infusion consisted of a 0.5-mL isotonic (0.9%) saline solution. Pain intensity was evaluated on a visual
analog scale (VAS). An experimental (EX) and a control (CT) injection were administered to the subjects in a randomized sequence.

RESULTS: Pain intensity as scored on the VAS increased immediately after the EX injection and decreased gradually after reaching a peak of 65.0
+/- 16.1 mm at 60 seconds after injection. The VAS scores in the EX condition were significantly higher than after the CT condition from 30 to 330
seconds after injection (P < .05, analysis of variance [ANOWVA]). Mean (+/- SD) maximal unassisted mouth opening before injection in the EX
condition was 54 +/- 5.7 mm and decreased immediately after the injection, reaching a low of 47.8 +/- 5.1 mm. A gradual recovery to normal was then
observed. This reduction of mouth opening in the EX condition was significant compared with the CT condition from immediately after the injection to
60 seconds after the injection (P 5, ANOVA). According to the subjects, pain spread most often to the infra-auricular zone (n = 6), and the
;r;:itercrlateral part of the neck (n = 10).

NCLUSION: The present results suggest that experimental trapezius muscle pain can spread over a wide area and is also accompanied by a
temporary reduction of mouth opening.
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Trigemino-cervical reflexes in normal subjects
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Abstraci

Trigemino-cervical reflexes, reeorded from the semispinahis capitis muscle (SCM) in the posterior neck, were studied in 35 heulthy
volunteers, in response o electrical stimulation ef the supracrbital trigeminal nerve and plabellar tapping. Simultaneous responses evoked
from the ipsilateral orbicularis vculi muscle {OOM) were also recorded i.c. bink reflexes. Elecirical stimulation of the supraorbital nerve
elicited a reflex response with a latency of about 30 ms from the ipsilateral SCM which was called C3. An carly reflex response, which
sometimes had two components with latencies of 18 ms and 35 ms, way clicited with glabelar 1aps. They were called C1 and €2
respectively. When C1 and €2 woere elicited with nsual glabcllar taps, C3 was suppressed. With elecinical stimulation, suppression of €71
and C2 was noted, though C3 could easily be obtained. Electrophysinlogical charaeteristics of C1 {and (2) were compatible with an
oligosynaptic, innocuous reflex, whereas C3 seemed to be multisynaptie and nociceplive in nature. A negative interaction between these
two reflexes was observed.

Kevwordy: Blink rellex; Tngemino-cervical reflex: Posierior neck muscle: Brain stem roflex
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Abstract

There are only few reports on the trigemino-cenvical reflex in humans and there is debate over the best method of reflex examination. The aim of this
study was, comparing different methods, to provide a reproducible method for evaluating the trigemino-cervical reflex. The trigeminao-cenvical reflex was
studied in 32 healthy volunteers. The stimulation was applied to the supraorbital, infraorbital or mental nerve. Recordings were performed bilaterally
from the sternocleidomastoid and trapezius muscles at rest. The reflex was also examined during maximal voluntary contraction of the
sternocleidomastoid muscle after supraorbital nerve stimulation. It presented as a two-component reflex if recorded from a tonically active muscle and
as a one-component reflex if recorded from a relaxed muscle. The most reproducible reflex responses were obtained from the resting
sternocleidomastoid muscle after stimulation of the supraorbital nerve. In conclusion, the trigemino-cervical reflex may be most easily obtained from
the relaxed sternocleidomastoid muscle after supraorbital nerve stimulation.
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Abstract

INTRODUCTION: Electrical stimulation of the supraorbital nerve (SON) induces late reflex responses in the neck muscles: these responses are
hypothesised to be polysynaptic reflexes participating in a defensive withdrawal retraction of the head from facial nociceptive stimuli. Such responses
may extend to the proximal muscle of the arms.

OBJECTIVE: (1) to investigate reflexes in the upper limb muscles (trigemino-spinal responses, TSR) and their relationship with trigemino-cenvical
responses (TCR); and (2) to identify the nociceptive component of such reflexes and their functional significance.

METHODS: Reflex responses were registered from the semispinalis capitis and biceps brachii muscles after electrical stimulation of the SON in 12
healthy subjects. The sory (ST), painful (FT) and reflex thresholds, the latency and area of the respon the effect of heterotopic painful
stimulation (HTP), the recovery cycle as well as the effect of the expected and unexpected stimuli were measured.

RESULTS: Stable reproducible TCR and TSR responses were identified at 2.5+/-0.4 x ST, which corresponded exactly to the PT in all the subjects.

The TCR. and TSR areas were markedly reduced after HTP. The recovery cycle of the TSR area was faster than that of the TCR. Repeated rhythmic
stimulation failed to induce progressive reflex suppre

Inocifensive significance as the posterior neck muscle responses. TCR and TSR are mediated different polysynaptic pathways The presence of
Rtrigemino-cervical-spinal responses in our study clearly indicates that there is a reflex interaction between nociceptive trigeminal afferents and both|
Jupper and lower cenvical spinal cord motoneurons |
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