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Changes in cheek pressure following rapid maxillary

expansion
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SUMMARY The purpose of the present investigation was to study the effects of rapid maxil-
lary expansion on the pressures exerted by the cheeks on the maxillary arch. The sample
consisted of 15 patients (five males, ten females) who received either a Hyrax or Haas type
expansion appliance for treatment of a bilateral maxillary constriction of more than 5 mm.
The median age of the sample was 12 years. Buccal pressures were measured at the upper
first molar on the left and right side, before and after active expansion, and also after an
average of 3-4 months of retention with the appliance in place.

Buccal pressures on the maxillary first molar averaged approximately 3 g/cm2 before
expansion and increased significantly to a value of approximately 9 g/cm2 after expansion.
Pressure change was approximately 0.6 g/cm2 for each millimetre of expansion. During the
3-4-month period of stabilization of the appliance, the pressures remained at the post-
expansion levels and no adaptation of the soft tissues was observed. These results lead to
the conclusion that cheek pressures on the maxillary arch may be implicated in the relapse
occurring after rapid expansion, even after the usual 3-month period of stabilization.

Introduction

Rapid maxillary expansion is probably unique
in orthodontics for achieving such a large and
evident orthopaedic effect. The separation of
the maxillae is, however, followed by a large
tendency for relapse. Skeletal relapse is due to
the high stresses accumulated between the
articulations of the craniofacial complex and is
usually no longer present once the mid-palatal
suture remineralizes, during the third month
after expansion (Zimring and Isaacson, 1965,
Wertz, 1970; Ekstrom et al, 1977; Wertz and
Dreskin, 1977; Bishara and Staley, 1987).
Dental relapse may be attributed to such factors
as the tension produced in the palatal mucosal
and supracrestal fibres (Muguerza and Shapiro,
1980), the buccal axial inclination assumed by
the upper teeth, and the resulting imbalance
between the buccal and lingual pressures.

The teeth are thought to reside in a state of
equilibrium, balanced between the cheek and
tongue pressures. Experimental evidence, how-
ever, seems to suggest that such an equilibrium
of forces does not exist, tongue pressures being
significantly greater during almost all functional

movements and resting positions (Gould
and Picton, 1962, 1968; Weinstein et al, 1963;
Lear et al, 1965; Lear and Moorrees, 1969;
Luffingham, 1969; Promt, 1975, 1987a,b; Tinier
et al, 1985; Thtter and Ingervall, 1986; Kato
et al, 1989; Lindeman and Moore, 1990). This
imbalance remains a puzzle and various factors
have been implicated to explain it, including
forces resulting from the occlusion, from the
periodontal ligament and from the transverse
gingival fibres. Recently, studies of lingual pres-
sures using new instrumentation have reported
significantly lower values, indicating that per-
haps the observed imbalance of forces may be
attributed to limitations of the experimental
apparatus (Frohlich et al, 1991, 1992).

The purpose of the present investigation was
to study the effects of rapid maxillary expansion
on the pressures exerted by the cheeks on the
maxillary arch. These pressures may be implic-
ated in the dental relapse seen after expansion,
and it would, therefore, be interesting to observe
if there is an increase in pressure during the
expansion phase of treatment and if the pres-
sures return to pre-expansion levels during the
stabilization of the appliance.
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Table 1 Distribution of sample by sex and age.

Patient

1
1

a4
5
6
7
8
9

10
11
12
13
14
15

Median age:

Sex

male
male
female
female
female
male
female
female
female
male
female
female
female
female
male

Age

11.3
11.8
12.3
11.8
10.10
11.0
12.0
11.9
12.3
12.7
11.6
15.3
11.6
13.2
16.1

11.9

Subjects and methods

Fifteen subjects (five male and ten female) parti-
cipated in the study. The age of the subjects
ranged from 10.10 to 16.1 years (Table 1). All
subjects were diagnosed as having a bilateral
maxillary constriction with posterior cross-bite
(bilateral or unilateral), requiring expansion of
at least 5 mm. A Haas or Hyrax type appliance
was used for correction of the maxillary con-
striction, as the first stage of the orthodontic
treatment. The appliance was then stabilized
and left in place for retention.

Instrumentation
The pressure measuring device was constructed
based on the same principle used by Thuer et al.
(1985) with modifications. The device was self-
contained and portable, and air was used
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instead of water. The diagram and photograph
of the device are shown in Figs 1 and 2. Air
was pumped into the tube assembly and escaped
through the hole in the mouthpiece. The mouth-
piece was held on the buccal aspect of the first
maxillary molar, so that the opening faced
towards the cheek. When the opening was
covered by the cheek, the air pressure in the

Figure 2 (a,b) The pressure measuring device with detail
of the mouthpiece.

mouthpiece

6mm

Figure 1 Diagram of the pressure measuring device with detail of the mouthpiece (measurements are in mm).


