Cephalometric Point “A” Position
Following Palatal Expansion

Polozaj kefalometrijske tocke “A” nakon Sirenja
nepca

Summary

Objectives: Palatal expansion is used to treat severely constricted
maxillary arches associated with a posterior unilateral of bilateral cro-
ssbite. The purpose of this study was to evaluate the affects of such tre-
atment on the position of the “A” point.

Material and Methods: Ninety six cases where palatal expansion was
the first orthodontic treatment were retrospectively analyzed using la-
teral cephalographs taken before and after the expansion phase. Ver-
tical movement of “A” point was assessed relative to the perpendicu-
lar distance from the Frankfort Horizontal Plane and from the anteri-
or cranial base (Sella-Nasion). Horizontal movement of “A” point was
measured parallel to the Frankfort Plane using a line tangenital to the
posterior limit of the pterygomandibular fissure and also parallel to
the anterior cranial base from point Sella. Subgroups of “rapid” and
“slow” palatal expansion were compared.

Results: Here was a mean downward and forward movement of po-
int “A” during palatal expansion, with displacement being greater on
average with rapid than with slow palatal expansion therapy. The me-
an vertical component changes relative to speed of palatal expansion
was statistically significant (p<0.1). The horizontal component avera-
ged > 1 mm more with rapid palatal expansion compared to slow ex-
pansion; however, no statistical significance was proven. Mean incre-
ase in the mandibular plane angel was 1.4° to 2.0°.

Conclusions: Palatal expansion is generally associated with a dow-

nward and forward movement of point “A” which is greater on avera-
ge with rapid than with slow activation therapy.

Key words: cephalometrics, orthodontic therapy, palatal expansi-
on therapy.
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The constricted maxillary arch is often associa-
ted clinically with bilateral or unilateral crossbite of
the dentition and may also hinder development of a
normal mandibular arch. Rapid palatal expansion is
frequently used in orthodontic practice to treat this
condition. In the process, the mid-palatal suture is
forcibly separated over a period of two to four we-
eks using a screw expansion appliance activated to
approximately 0.5 mm per day. To prevent relapse
this is followed by passive retention for a period of
three months while bone fills in at the open suture
(1,2). The alternative to rapid palatal expansion is
a slower activation regimen using activation of ap-
proximately 0.5 to 1.0 mm per week. With this slo-
wer regime a long period of retention is not needed
as bone fills in during treatment and skeletal side-
effects are minimized (3-5). It is accepted that both
methods produce equal stability(1,6-9). However, a
side effect reported in rapid palatal expansion is the
downward and forward migration of the cephalome-
tric “A” point (the position of great bony concavity
on the maxillary anterior surface). Such “A” point
translocation could exacerbate a pre-existing skele-
tal Class II or anterior open bite situations, and it
can complicate the treatment of patients with a high
mandibular plane angulation. Conversely, the dow-
nward and forward movement of point “A” could
aid in the correction of skeletal Class III and ante-
rior deep overbite conditions.

The purpose of this study were: (1) to quantify
“A” point migration during palatal expansion; (2) to
quantify changes in the mandibular plane angle sub-
sequent to palatal expansion; and (3) to compare
changes occurring through use of rapid and slow pa-
latal expansion regimens.

Material and methods

A retrospective analysis was made of cephalo-
graphs taken both before, and one to three months
following, palatal expansion in 96 individuals; 60 fe-
males and 36 males. The subjects ranged in age from
six to 22 years, with an arithmetic mean age of 12.7
years. Palatal expansion was the first orthodontic tre-
atment; hence no other treatment could have affec-
ted the position of the cephalometric “A” point. The
period of expansion ranged from 17 to 113 days,
averaging 40 days.

A Wehmer® cephalometer (Forrest Park, Illino-
is) standardized the beam geometry and a metric sca-

le was present to ascertain magnification. The film
used was either BB-4® or XL-1® (Eastman Kodak,
Rochester, NY). Exposures were made at 75 kVp
and 5 mAs.

Tracings were digitized using the short regimen
of the Dentofacial Planner® (Toronto, Canada) cep-
halometric program. To determine the accuracy of
digitization by the second author, every fourth case
was traced by a second orthodontist for comparison
of pre-expansion measurements. A 10% magnifica-
tion was factored in all linear measurements. The
posterior and anterior cranial base lengths (Sella-Ba-
sion [SBa] and Sella-Nasion [SN] respectively) were
used be expected during the relatively short treat-
ment regimens applied.

Figure 1. Linear cephalometric measurements S, and S,

employed, based upon Sella/anterior cranial base
Slika 1. Linearna kefalometrijska mjerenja S, i ¢
liniji sella/baza prednje lubanjske jame

prema

Vertical movement of cephalometric point “A”
was assessed relative to the perpendicular distances
from the Frankfort Horizontal (FH) and, using SN,
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from the anterior cranial base (Figure 1, 2). Hori-
zontal movement of the “A” point was measured pa-
rallel to FH, from a vertical line tangential to the po-
sterior limit of the pterygomandibular fissure (PH)
and perpendicular to FH (Figure 2). Horizontal mo-
vement of the “A” point was also assessed parallel
to the anterior cranial base from point Sella (Figure
1). Parallel descent of the maxilla was determined
by comparing pre-and post-expansion relationships
of the palatal plane to the FH and to the SN planes.

Figure 2. Linear cephalometric measurements PT, . and
FH . employed, based upon vertical line tangential
to posterior extent of pterygomaxillary fissure and ho-

rizontal line parallel to Frankfort Horizontal
Slika 2. Linearna kefalometrijska mjerenja PT, . i FH

HOR VER
prema okomici koja dodiruje straznji dio perigomak-
silarne fisure i vodoravnoj crti usporednoj s Frank-
furtskom ravninom

Opening of the bite was measured by comparing
the pre- and post-treatment SN to mandibular plane
(MP), and the FH to MP angles. [The cephalome-
tric abbreviations are explained in Table 1].

The subject sample was divided into three equal
size subgroups of 32 individuals each based upon

Table 1. Acronyms and Definitions

Tablica 1. Skracenice i tumacenje pojmova

ACRONYM DEFINITION
"A" point  Greatest contavity of anterior surface of
bony maxilla
D Difference between pre- and post-expansion
value
FH Frankfort Horizontal plane (Orbitale to
Porion)

FH-MP Angle between FH and to mandibular

plane (MP)

FH-PP Angle between FH and palatal plane (PP)

FH, ., Perpendicular distance from FH to "A"
point

MP Mandibular plane (Gonion to Menton)

PP Palatal plane (Anterior Nasal Spine [ANS]
to Posterior Nasal Spine [PNS]

PT Most posterior surface of pterygomaxillary
fissure

P Distance from PT to "A" point parallel
to FH

SBa Distance from Sella to Baison (posterior

cranial base)

SN Distance from Sella to Nasion (anterior
cranial base)

SN-MP Mandibular plane angle

SN-PP Palatal plane angle

Sior Distance from Sella to "A" oint parallel
to SN

S Perpendicular distance from SN to
"A" point

the time over which palatal expansion was accom-
plished (rapid = 17 to 24 days; intermediate = 25 to
41 days; slow =42 to 113 days). For fast palatal ex-
pansion the average patient age was 14.2 years (the
age difference was statistically significant when su-
bjected to the unpaired -tes?).

Overall changes were evaluated using two-tailed
t-tests. Measurements from the rapid palatal expan-
sion subgroup were compared to those from the slow
palatal expansion subgroup using unpaired #-tests.
These measurement included; (1) the palatal expan-
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