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A 2-year follow-up of mandibular posture following an
increase in occlusal vertical dimension beyond the clinical
rest position with fixed restorations

Z. ORMIANER & M. GROSS Department of Oral Rehabilitation, The Maurice and Gabriela Goldschleger School of

Dental Medicine, Tel Aviv University, Israel

SuMMARY While resting mandibular posture is con-
tinuously changing, repeatable relations of ‘physio-
logic rest position” (PRP) and ‘clinical rest position”
(CRP) are described in the literature. The PRP is
defined as a position of minimal muscle activity and
CRP as a more closed clinical reference relation.
Relaxed resting posture (RRP) is a repeatable pos-
tural range obtained by operator-induced relaxation
techniques. This article reports on measurements of
mandibular posture in a patient group following an
increase in occlusal vertical dimension (OVD) with
fixed restorations beyond CRP over 2 years. The
relationship of CRP and RRP in the restored and a

non-restored control group is compared. The rela-
tionship of RRP and corresponding masseteric EMG
values to baseline minimal EMG levels is reported
for both groups. Resting face height adapted to the
increased OVD and remained consistent over 1 and
2 years. The RRP was greater and significantly
different from CRP in both groups (P = 0-0001).
Results indicated that both CRP and RRP were
postural ranges and not specific postural positions.
The RRP occurred at minimum baseline EMG levels
for both groups and appears to be consistent with
physiologic rest position. The possibility of achieving
minimal EMG levels at varying interocclusal rest
space relations is discussed.

Introduction

Mandibular resting posture may occur at multiple
possible instantaneous positions between intercuspation
and the position seen when a person is seated asleep
and the mandible falls open. It is continuously changing,
subject to posture, respiration, vision, swallowing,
tongue and cheek pressure, lip competence and speech
(Didbin & Griffiths, 1976).

Nisswonger (1934) described both an open and a
more closed postural position. The glossary definition
defines rest position or relation as ‘physiologic rest
position’ occurring with the muscles in tonic equilibrium
or minimal contractural activity (van Blarcom, 1994).
This has been equated with electromyographic (EMG)
rest (Manns, Miralles & Guerro, 1981; Rugh & Drago,

© 1998 Blackwell Science Ltd

1981), transcutaneous electric nerve stimulation (TENS)
relation (Wessberg, Bruce & Elliot, 1983), and relaxed
resting posture (Gross & Ormianer, 1994). A more
closed position is described as the ‘clinical rest position’
(CRP), considered by some authors to be partly governed
by a servocontrol sensorimotor feedback from successive
intercuspation (Moller, 1976; Willis & DiCosimo, 1979;
Wessberg et al., 1983). The CRP is classically established
by empirical command, phonetic, or swallowing
techniques (Garnick & Ramjford, 1962; Swerdlow, 1965;
Attwood, 1966; Boucher, 1970), has a surprising degree
of repeatability, and is traditionally used as a vertical
reference relation to establish the occlusal vertical
dimension (OVD}) in a complete denture construction.

Traditional views have maintained that the rest
position of the mandible is fixed and unalterable
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(Nisswonger, 1934; Tench, 1938; Schuyler, 1939;
Thompson & Brodie, 1942; Thompson, 1946; Sicher,
1954; Miller, 1953; Hickey, Williams & Woelfel, 1961;
Schweizer, 1964). To increase the OVD with fixed
restorations beyond the rest vertical dimension (RVD)
was thought to encroach upon mandibular resting
posture. The question of whether the neuromusculature
will adapt asymptomatically and develop a new
mandibular postural relation, or whether an adverse
non-adaptive response will ensue, continues to be
debated. Claims have been made that this will lead
to temporomandibular disorders (TMD), tooth loss,
intrusion and regression (Schyler, 1939; Miller, 1953;
Hickey etal., 1961; Schweizer, 1964; Beyron, 1969;
Dawson, 1974).

Paradoxically raising the OVD empirically, often
beyond the CRP with removable occlusal devices (night
guards) has proved to be one of the most effective
treatments of myogenic TMD symptoms (Drago, Rugh
& Barghi, 1979; Clark, 1983; Manns efal, 1983;
Dahlstrom, 1984; McNeill, 1990; Okeson, 1996).
Adaptation to increasing the OVD after 1 week has been
shown with removable occlusal devices with a new
postural position created that stabilizes over 1 week
with decreased elevator and increased depressor activity
(Drago etal., 1979; Manns et al., 1983; Hellsing, 1984;
Carr etal, 1991). stability and the
maintenance of a stable new resting postural relation

Short-term

have been reported with fixed restorations after 1 week
and 1 month (Christensen, 1970; Carlsson, Ingervall &
Kocak, 1979; Gross & Ormianer, 1994). Long-term
studies are limited. Dahl & Krogstad (1985) reported
stability in occlusal face height after 5 years in 19 cases.

A repeatable postural range has been described by
the present authors as relaxed resting posture (RRP)
(Gross & Ormianer, 1994). This relation is achieved by
repeatedly instructing the patient to relax his body and
to allow the jaw to hang loose when seated in an
upright position. Using an electronic recording device
to record interocclusal distance, it was observed that
the jaw achieved a consistent resting range that was
significantly different from the CRP. In eight subjects
requiring an increase in OVD with fixed partial dentures,
CRP and RRP were measured at weekly intervals for
1 month before and 1 month after placing acrylic resin
fixed partial dentures. OVD was increased 3-5-4 mm
inter-incisally exceeding the RVD at CRP. A new CRP
and RRP developed .after 4 weeks. The CRP and RRP

remained significantly different before and after
increasing the OVD.

The purpose of this article is to report on 1- and
2-year follow-up of mandibular posture in cases restored
at an increased OVD and on the relation of masseteric
EMG levels to RRP.

Materials and methods

Subject selection

Subjects were divided into two groups and fully
informed.

Group 1. This group consisted of eight subjects, six
men and two women, who were restored with definitive
full arch fixed partial dentures to increase the original
OVD by 3-5-4 mm inter-incisally (prosthetic group).
Ages ranged from 30 to 58 years, mean age 38. Subjects
were free of signs and symptoms of TMD. Six patients
had severe occlusal wear, one had excessive vertical
overlap of the anterior teeth, and one had an anterior
reverse occlusion. Provisional full arch acrylic
restorations were placed for 1 month at the same
increased OVD. Observations of CRP and RRP at weekly
intervals 1 month prior to and following placement of
the provisionals has been reported (Gross & Ormianer,
1994). Final restorations were fabricated with the same
occlusal scheme as the provisionals. The cases were
restored in the retruded contact relation with anterior
guidance discluding posterior contact in eccentric
excursions.

Group 2. The control group (non-restored) consisted
of eight young healthy dental students, mean age 27
years, in their second clinical year, with intact stable
dentitions having no signs or symptoms of
temporomandibular disorders (TMD). Subjects were
selected on the basis of availability and compliance.

Time frame of measurements. Group 1: for each subject,
10 consecutive interocclusal rest space (IORS)
measurements of CRP, RRP and masseteric EMG were
made in each session at intervals of 1 month, 1 year
and 2 years after increasing the OVD with fixed partial
dentures. Group 2: for each subject, 10 consecutive
measurements of CRP, RRP and masseteric EMG were
made in one session.

© 1998 Blackwell Science Ltd, Journal of Oral Rehabilitation 25; 877-883
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Table 1. anova for RRP in Group 1.

Groups Count Sum Average Variance OVD 1 —1I0ORS at OVD 1 month before
increasing OVD. OVD 2 - IORS at
RRP 1 month OVD 1 48 2145 4-46875 1-418364 increased OVD
RRP 1 month OVD 2 48 240-0 5-00000 0-404681
RRP 1 years OVD 2 48 265-2 5-52400 8-710851
RRP 2 years OVD 2 48 208-0 4-33333 1-049929
Source of Ss d.i. MsS F P-value Fit
variation
Between groups 42-6764 3 14-22547 4-912183 0-002614 2:652648
Within groups 544-4398 188 2-89596
Total 587-1162 191
10 4 10 4
8 1 8
] IORS 61
IORS {mm)
{mm)
44 4
2 2 4
0 0 -
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

subjects

Fig. 1. Mean CRP & RRP interocclusal rest space readings (IORS)
1 month prior to increasing OVD. Black bar, CRP; white bar, RRP;
vertical line shows s.d.

10 4

1 2 3 4 5 6 7 8
subjects

Fig. 2. Mean CRP and RRP interocclusal rest space readings (IORS)
1 month after increasing OVD. Black bar, CRP; white bar, RRP;
vertical line shows s.d. -

subjects

Fig. 3. Mean CRP and RRP interocclusal rest space readings (IORS)
1 year after increasing OVD. Black bar, CRP; white bar, RRP;
vertical line shows s.d.

10

IORS 6
(mm)

1 2 3 4 5 6 7 8
subjects

Fig. 4. Mean CRP and RRP interocclusal rest space readings (IORS)
2 years after increasing OVD. Black bar, CRP; white bar, RRP;
vertical line shows s.d.

© 1998 Blackwell Science Ltd, Journal of Oral Rehabilitation 25; 877-883
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Fig. 5. RRP at 1 month, 1 year and 2 years with increased OVD.
Black bar, 1 month; shaded bar, 1 year; white bar, 2 years; vertical
lines show s.d.
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Fig. 6. Histogram of baseline EMG and EMG at RRP for right
masseter at 1 year. Black bar, EMG at RRP; shaded bar, baseline
EMG (Group 1).

1994) relate solely to a ‘physiologic rest position” defined
by the mandibular musculature being in states of
‘equilibrium, tonic contraction, tonic equilibrium, or
minimal contractural activity’. These do not relate to the
more closed ‘clinical rest position’ (Garnick & Ramjford,
1962; Swerdlow, 1965; Attwood, 1966; Boucher, 1970)
classically used as the clinical reference relation in
complete denture construction. The more open relation
of the PRP has proved difficult to define. Rugh & Drago
(1981) reported a specific vertical dimension of minimal
EMG activity of mean IORS 86 mm, ranging from
4-5 to 12-6 mm, while Manns etal. (1981) found a
circumscribed point for the masseter at an IORS of
10 mm, a range of 13 mm for the anterior temporal,
and a range of 16 mm for the posterior temporal.
When IORS is relaxation
techniques as in the RRP, a resting range is seen that
is significantly larger .than CRP and corresponds to

measured following

© 1998 Blackwell Science Ltd, Journal of Oral Rehabilitation 25; 877-883

8 4

6
IORS
{(mm)

4 5
subjects

Fig. 7. Mean IORS of CRP and RRP. Black bar, CRP; White bar,
RRP (Group 2); vertical line shows s.d.

DN

subjects

Fig. 8. Histogram of baseline EMG and EMG at RRP for right
masseter. Black bar, EMG at RRP; shaded bar, baseline EMG
(Group 2); vertical line shows s.d.

minimum baseline masseteric EMG levels. This was
seen in both groups in this study.

Prior to and following an increase in OVD of 3-5—
4 mm inter-incisally in Group 1, the CRP values were
significantly different from the RRP values (P < 0-0001).
The mean RRP values ranged from 4-3 to 5-5 mm over
2 years. Both CRP and RRP were seen to adapt to the
increase in OVD over the short-and long-term.

Long-term studies showing adaptation to increased
OVD with fixed restorations are limited. Dahl & Krogstad
(1985) showed stability in the occlusal face height after
increasing the OVD by an average of 19 mm in 12 out
of 19 cases after 5-5 years. They pointed out that the
mode of reaction was highly individual. Dahl (1995)
discussed the adaptation to increased occlusal facial
height from a single case where occlusal face height
was stable after 10 years in spite of wear and increased
overlap of the restorations. Compensatory eruption was
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cited (Talgren, 1957; Murphy, 1959; Forsberg, Eliasson
& Westergreen, 1991). Reports of long-term observ-
ations on resting face height could not be found. This
study shows that the increased adaptive resting face
height remained stable after increasing the OVD over 1
and 2 years in eight subjects. Speculation as to the
mechanism of postural adaptation to changes in OVD
hasbeen made (Mack, 1991) with immediate adaptation
(Hellsing, 1984) governed by a neuromuscular response
(Moller, 1976) and long-term adaptation involving
structural reordering of muscle sarcomeres as shown in
animal models by Goldspink (1976) and Akagawa,
Hiromasa & Tsuru (1983). While limited to small sample
sizes, these reports further attest to the adaptability of
occlusal and resting face height to moderate increase in
OVD and support conclusions of Rivera-Morales & Mohl
(1991) that such changes are not detrimental. The
question of whether age is relevant to the adaptation
of the postural resting position to an increase in OVD
has not been answered by controlled clinical studies.
Adaptation by the eight subjects in this study, mean
age 38 years (range 30-58 years) appears consistent
with clinical experience that in fixed restorations, a
tolerance to moderate changes in OVD is not age-
dependent.

In Group 1, when measured at weekly intervals
(Gross & Ormianer, 1994), a noticeable inconsistency
between sittings was apparent. This indicates that both
CRP and RRP, while being significantly different, are
postural ranges which are subject to variation and not
specific postural positions. This is illustrated by subject
8 in Fig. 1, where CRP and RRP showed similar mean
IORS values of 4 mm at that sitting. At subsequent
measurements and following adaptation to the
increased OVD (Fig. 2), the CRP values were
significantly less for that subject. This indicates that CRP
registrations are inconsistent and are likely to overlap
with RRP and that for absolute parameters for
establishing therapeutic OVD they should be used with
caution. The results of Group 2 confirmed that CRP and
RRP are different entities in a non-restored population.

The question arises as to the relationship of RRP to
EMG activity levels. In both groups, the RRP
corresponded to minimum baseline masseteric EMG
levels, suggesting that the RRP is equivalent to
‘physiologic rest” (van Blarcom, 1994), EMG rest (Rugh
& Drago, 1981) and TENS-induced rest (Wessberg
etal., 1983).

In Group 2, a significant RRP range at the baseline

EMG level was apparent with IORS values from 1-5 to
6:5mm. This appears lower than the previously
reported minimum massester EMG IORS ranges of
4-5-12-6 mm (Rugh & Drago, 1981), and 8-0-11 mm
(Manns et al., 1981).

Several of the subjects in Group 2 showed reduced
EMG levels compared with the originally recorded
minimum baseline values at IORS distances close to
CRP. This is inconsistent with the minimum EMG rest
point concept (Manns et al., 1981; Rugh & Drago, 1981).
A possible explanation is that these subjects opened at
the minimum end of their potential RRP range and at
the same time reduced EMG levels to minimum baseline
values as operator 1 coached them to relax the
musculature. This would suggest that a relaxed subject
has the ability to open to any resting posture and
by audio or visual biofeedback, voluntarily achieve
minimum EMG levels. Further study is needed to verify
this point in order to test whether resulting masseteric
EMG values plateau or achieve a specific minimum
point and then rise on subsequent opening as previously
described by Manns efal. (1981) and Rugh & Drago
(1981).
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